1. Document ID: US 6214821 Bl 
L8: Entry I of 52 



File: USPT 



Apr 10, 2001 



US-PAT-NO: 6214821 

DOCUMENT-IDENTIFIER: US 6214821 Bl 

TITLE: Methods and composition for the inhibition of cancer cells 

DATE-ISSUED: April 10, 2001 

US-CL-CURRENT: 514/214.02; 514/283 

APPL-NO: 9/ 262452 
DATE FILED: March 4, 1999 

PARENT-CASE: 

This application claims the benefit of U.S. Provisional Application No 
60/076,960 filed Mar. 5, 
1998. 

AB: Pharmaceutical compositions comprising a lopoisomerase I 
inhibitor, such as 

camptothecin nr a camptothecin analog, and 2 staurcspcri::c such as 
7-hydroxystaurosporine, 

together with a pharmaceutical ly acceptable carrier or diluent are 
provided. In other 

aspects, methods of inhibiting the growth of cancer cells are provided by 
contacting the 

cells with an cell growth inhibiting amount of a lopoisomerase I inhibitor, 
such as 

camptothecin or a camptothecin analog, and a staurosporine, such as 
7-hydroxystaurosporine, 

while protecting normal cells from topoisomerase I inhibitor induced 
cytotoxicity. 



IN: Daoud; Sayed S. 



2. Document ID: US 6210939 Bl 
L8: Entry 2 of 52 

File: USPT 



Apr 3, 2001 



US-PAT-NO: 6210939 

DOCUMENT-IDENTIFIER: US 6210939 Bl 

TITLE: Recombinant adenoviral vector and methods of use 

DATE-ISSUED: April 3, 2001 

US-CL-CURRENT: 435/252.3, 435/320.1, 435/363, 435/366, 435/370 
435/371 

APPL-NO: 8/ 328673 

DATE FILED: October 25, 1994 

PARENT-CASE: 

This application is a continuation-in-part of U.S. Ser. No. 08/233,777, filed 
May 19, 1994, now 

abandoned which is a continuation-in-part of U.S. Ser. No. 08/142,669 
filed Oct. 25, 1993, now 

abandoned the contents of which are hereby incorporated by reference into 
the present disclosure. 

AB: Tli is invention provides a recombinant adenovirus expression 
vector characterized 

by the partial or total deletion of the adenoviral protein IX DNA and 
having a gene encoding 

a foreign protein or a functional fragment or mutant thereof. Transformed 
host cells and a 



method of producing recombinant proteins and gene therapy also are 
included within the scope 

of this invention. Thus, for example, the adenoviral vector of this 
invention can contain a 

foreign gene for the expression of a protein effective in regulating the cell 
cycle, such as 

p53, Rb, or mitosin, or in inducing cell death, such as the conditional 
suicide gene 

thymidine kinase. (The latter must be used in conjunction with a 
thymidine kinase metabolite 
in order to be effective). 



IN: 



Gregory; Richard J., Wills; Ken N., Maneval; Daniel C. 



3. Document ID: US 618/58/ bi 
L8: Entry 3 of 52 

File: USPT 



Feb 13,2001 



US-PAT-NO: 6187587 

DOCUMENT-IDENTIFIER: US 6187587 Bl 

TITLE: Antisense inhibition of e2f transcription factor 1 expression 

DATE-ISSUED: February 13, 2001 

US-CL-CURRENT: 435/375; 435/325, 435/6, 435/91 .1 , 536/23 I 
536/24.3, 536/24.31, 536/24.33, 
536/24.5 

APPL-NO: 9/ 517584 
DATE FILED: March 2, 2000 

AB: Antisense compounds, compositions and methods are provided 
for modulating the 

expression of E2F transcription factor 1 . The compositions comprise 
antisense compounds, 

particularly antisense oligonucleotides, targeted to nucleic acids encodinc 
E2F 

transcription factor I . Methods of using these compounds for modulation 
of E2F transcription 

factor 1 expression and for treatment of diseases associated with 
expression of E2F 

transcription factor I are provided. 



IN: PopolT; lan, Brown-Driver; Vickie L., Cowsert; Lex M. 



4. Document ID: US 6169073 Bl 
L8: Entry 4 of 52 

File: USPT 



Jan 2, 2001 



US-PAT-NO: 6169073 
DOCUMENT-IDENTIFIER: US 6169073 Bl 

TITLE: Peptides and peptidomimetics with structural similarity to human 
p53 that activate p53 
function 

DATE-ISSUED: January 2, 2001 

US-CL-CURRENT: 514/12; 530/300, 530/317, 530/323, 530/324 



• 



APPL-NO: 8/392542 

DATE FILED: February 16, 1995 

AB: The present invention provides peplides and peptidomimetics 
corresponding to part 

or to the entirety of the region encompassed by residues 360-386 of 
human p53, said peptides 

and peptidomimetics characterized by the ability to activate DNA binding 
of wild-type p53 

and of select tumor-derived p53 mutants. Pharmaceutical compositions of 
the compounds of the 

invention and methods of using these compositions therapeutically are 
also provided. 



L8: Entry 6 of 52 



IN: 



Halazonetis; Thanos, Hartwig; Wolfgang 



5. Document ID: US 6153391 A 
L8: Entry 5 of 52 

File: USPT 



Nov 28, 2000 



US-PAT-NO: 6 1 5339 1 
DOCUMENT-IDENTIFIER: US 6153391 A 

TITLE: Interruption of binding of MDM2 and P53 protein and therapeutic 
application thereof 

DATE-ISSUED: November 28, 2000 



File: USPT 



Nov 21, 2000 



US-PAT-NO: 6149945 
DOCUMENT-IDENTIFIER: US 6149945 A 
TITLE: Human fibroblast difiusable factors 
DATE-ISSUED: November 21, 2000 

US-CL-CURRENT: 424/520; 435/173.1 

APPL-NO: 8/910544 
DATE FILED: July 23, 1997 

PARENT-CASE: 

This is a continuation in part of U.S. application Ser. No. 08/407,883, filed 
Mar. 20, 1995, now 
abandoned which is herein incorporated by reference. 

AB: The present invention provides for numerous cell factors 
involved in a novel 

cellular pathway that is activated in response to ionizing radiation. 
Several cell factor 

activities are described which either complement the radioresistant DNA 
synthesis phenotype 

of Ataxia Telangiectasia cells, or inhibit DNA synthesis in the cell. Other 
cell factor 

activities are described which inhibit mitosis by arresting the cell cycle 
prior to cell 

division. It is contemplated that compositions comprising the subject 
factors will be useful 

as both research tools, and as therapeutic agents. 



IN: Mirzayans; Razmik, Paterson; Malcolm C. 



US-CL-CURRENT: 435/7.1; 514/12, 514/13, 514/14, 514/15,514/16 
514/17, 530/317, 530/324, 

530/325, 530/326, 530/328, 530/329, 530/330 



APPL-NO: 9/ 035686 
DATE FILED: March 5, 1998 



PARENT-CASE: 

This is a division of application Ser. No. 08/424,957 filed Apr. 19, 1995, 
now U.S. Pat. No. 

5,770,377, issued Jun. 23, 1998, which was a continuation-in-part of 
application Ser. No. 

08/277,660, filed Jul. 20, 1994, now U.S. Pat. No. 5,702,908. 

AB: A method for interfering with the binding between p53 and 
MDM2 or a protein 

having a p53 binding site analogous to that of MDM2, which method 
comprises administering a 

effective amount of a compound, selected from the group consisting of a 
peptide having up to 

twenty eight amino acids which is able to disrupt or prevent binding 
between p53 and MDM2, 

or a functional peptide analogue thereof, Compounds for use in the 
method, methods for 

detecting such compounds and their application in the diagnosis and 
treatment of tumors is 

also described and claimed. 



IN: Picksley; Steven Michael, Lane; David Philip 



7. Document ID: US 6 1 47056 A 
L8: Entry 7 of 52 

File: USPT 

Nov 14, 2000 

US-PAT-NO: 6147056 
DOCUMENT-IDENTIFIER: US 6147056 A 
TITLE: Use of locally applied DNA fragments 
DATE-ISSUED: November 14, 2000 

US-CL-CURRENT: 514/44; 424/450, 514/43, 514/45, 514/46, 514/47 

APPL-NO: 9/048927 

DATE FILED: March 26, 1998 

PARENT-CASE: 

RELATED APPLICATION(S) This application is a Continuation-in-Part 
of U.S. National Phase of 

PCT/US96/08386 filed Jun. 3, 1996, and assigned U.S. application Ser. 
No. 08/952,697, filed Dec. 

6, 1 997, which is a Continuation-in-Part of application Ser. No. 
08/467,012 filed Jun. 6, 1995, 

now U.S. Pat. No. 5,955,059 the entire teachings of which are incorporated 
herein by reference. 



AB: Methods of treatment or prevention of hyperproliferative 
diseases or 

pre-cancerous conditions affecting epithelial cells, such as psoriasis, 
vitiligo, atopic 

dermatitis, or hyperproliferative or UV-responsive dermatoses, 
hyperproliferative or 

6. Document ID: US 61 49945 A allergically mediated diseases of other epithelia and methods for reducing 

photoaging or for 



prophylaxis against or reduction in the likelihood of the development of 
skin cancer, are 
disclosed. 



IN: Gilchrest; Barbara A., Yaar; Mina, Eller; Mark 



8. Document ID: US 6140058 A 
L8: Entry 8 of 52 

File: USPT 



Oct 31, 2000 



US-PAT-NO: 6140058 
DOCUMENT-IDENTIFIER: US 6140058 A 
TITLE: Activation of p53 protein 
DATE-ISSUED: October 3 1 , 2000 

US-CL-CURRENT: 435/7.1 ; 424/155.1, 424/174.1, 435/7.23, 530/350, 
530/358 

APPL-NO: 8/ 446668 
DATE FILED: July 24, 1995 

FOREIGN-APPL-PRIORITY-DATA: 
COUNTRY 

APPL-NO 

APPL-DATE 

GB 

9224784 

November 26, 1992 



PCT-DATA: 
APPL-NO 

DATE-FILED 

PUB-NO 

PUB-DATE 

371 -DATE 

102(E)-DATE 

PCT/GB93/02438 

November 26, 1993 

WO94/12202 

Jun 9, 1994 

Jul 24, 1995 

Jul 24, 1995 



9. Document ID: US 6100243 A 
L8: Entry 9 of 52 



File: USPT 



Aug 8, 2000 



US-PAT-NO: 6100243 

DOCUMENT-IDENTIFIER: US 6100243 A 

TITLE: Method of sensitizing tumor cells with adenovirus El A 

DATE-ISSUED: August 8, 2000 

US-CL-CURRENT: 5 14/44; 424/93.2 1 , 435/320. 1 , 435/455, 435/458, 
435/69.1 

APPL-NO: 8/853831 
DATE FILED: May 9, 1997 

PARENT-CASE: 

This application is a continuation of application Ser. No. 08/301,316, filed 
Sep. 6, 1 994, now 

U.S. Pat. No. 5,776,743. 

AB: The present invention is directed to methods of sensitizing a 
human tumor cell 

with adenovirus El A. The methods involve treating a human tumor cell 
by, first, introducing 

into the tumor cell nucleic acid encoding a polypeptide having adenovirus 
Et A activity, 

expressing the El A active polypeptide in the cell, and then either 
contacting the EI A 

expressing tumor cell with a chemotherapeutic agent or irradiating the 
E 1 A-expressing tumor 

cell. The invention also provides methods of enhancing a subject's 
response to chemotherapy 

or irradiation by introducing into a subject's tumor cells nucleic acid 
encoding a 

polypeptide having adenovirus El A activity, expressing the El A active 
polypeptide in the 

cells and finally, administering either a chemotherapeutic agent or 
irradiation. The 

invention also provides a method of treating cancer. 



IN: 



Frisch; Steven M. 



AB: A class of mutant forms of p53 protein, such as His273 and 
Lys285, which are 

defective in conversion from the latent to the activated state by casein 
kinase II, but with 

the ability to be activated for specific DNA binding by the action of 
ligands such as 

monoclonal antibody PAb421 and heat shock protein DnaK. Activation of 
these mutants, which 

are found at high levels in certain types of tumour, can potentially lead to 
selective 

growth arrest and induction of apoptosis in the tumor cells. p53 can be 
constitutively 

activated also by deletion of the C-terminal 30 amino acids. p53 activated 
in this way, or 

by ligand binding, can be administered for the purposes of tumour or cell 
growth 

suppression. 

IN: Lane; David Philip, Hupp; Theodore Robert 



10. Document ID: US 6096539 A 
L8: Entry 10 of 5 2 

File: USPT 

Aug 1,2000 

US-PAT-NO: 6096539 
DOCUMENT-IDENTIFIER: US 6096539 A 
TITLE: Protein activator of apoptosis 
DATE-ISSUED: August 1, 2000 

US-CL-CURRENT: 435/325; 435/320.1, 435/6, 536/23.1, 536/23.5, 
536/24.3, 536/24.31,536/24.33 

APPL-NO: 9/329418 
DATE FILED: June 10, 1999 

AB: An isolated and purified human protein activator of apoptosis is 
described. A 




cDNA sequence which encodes the native kinase of death is disclosed as 
welt as the 

structural coding region and the amino acid residue sequence. Methods 
are provided which 

employ the sequences to identify compounds that modulate the biological 
and/or 

pharmacological activity of the activator and hence regulate apoptosis. 

Biologically-effective antisense molecules, as well as dominant negative 
mutant versions of 

the apoptosis activator are described which are suitable for therapeutic 
use. The invention 

is also drawn toward the study, prevention, diagnosis, and treatment of 
pathophysiological 

disorders related to apoptosis. 



IN: Gomes; Bruce Charles, Kasof; Garrett M., Prosser; Judith 
Caroline 




APPL-NO: 8/442581 
DATE FILED: May 16, 1995 

PARENT-CASE: 

CROSS-REFERENCE TO RELATED APPLICATIONS This application 
is a continuation-in-part of U.S. 

application Ser. No. 08/330,525, filed Oct. 28, 1994, now abandoned, the 
contents of which are 

incorporated herein by reference. 

AB: Disclosed herein are boronic ester and acid compounds, their 
synthesis and uses. 

More specifically, disclosed herein is a method for reducing the rate of 
degradation of 

proteins in an animal comprising contacting cells of the animal with 
certain boronic ester 
and acid compounds. 

IN: Adams; Julian, Ma; Yu-Ting, Stein; Ross, Baevsky; Matthew, 
Grenier; Louis, 

Plamondon; Louis 



Jul 18, 2000 



II. Document ID: US 6090539 A 
L8: Entry II of 52 

File: USPT 



US-PAT-NO: 6090539 
DOCUMENT-IDENTIFIER: US 6090539 A 
TITLE: Methods and compositions utilizing Rad5 1 
DATE-ISSUED: July 18, 2000 

US-CL-CURRENT: 435/4; 435/6 

APPL-NO: 9/ 007020 

DATE FILED: January 14, 1998 

PARENT-CASE: 

This Application claims benefit of 60/035,834, filed Jan. 30, 1997 and 
60/045,668, filed May 6, 

1997, both of which are expressly incorporated by reference herein. 

AB: Compositions and methods are provided for identifying agents 
which bind to or 
modulate Rad5 1 . 



IN: Haaf; Thomas, Golub; Efim Ilya, Reddy; Gurucharan, Radding; 
Charles Meyer, Ward; 
David C. 



12. Document ID: US 6083903 A 
L8: Entry 12 of 52 

File: USPT 



Jul 4, 2000 



US-PAT-NO: 6083903 

DOCUMENT-IDENTIFIER: US 6083903 A 

TITLE: Boronic ester and acid compounds, synthesis and uses 

DATE-ISSUED: July 4, 2000 

US-CL-CURRENT: 514/2; 514/64, 544/69, 546/13, 548/1 10, 548/405, 
549/213,549/4 



13. Document ID: US 6069134 A 
L8: Entry 13 of 52 

File: USPT 



May 30, 2000 



US -PAT-NO: 6069134 
DOCUMENT-IDENTIFIER: US 6069134 A 

TITLE: Methods and compositions comprising DNA damaging agents and 
P 53 

DATE-ISSUED: May 30, 2000 

US-CL-CURRENT: 514/44; 424/93.21, 435/320.1, 435/325, 435/455, 
435/458, 435/69.1 

APPL-NO: 8/ 953290 

DATE FILED: October 17, 1997 

PARENT-CASE: 

This is a divisional application of Ser. No. 08/233,002 filed Apr. 25, 1994, 
now U.S. Pat. No. 

5,747,469, issued May 5, 1998. 

AB: The present invention relates to the use of tumor suppressor 
genes in combination 

with a DNA damaging agent or factor for use in killing cells, and in 
particular cancerous 

cells. A tumor suppressor gene, p53, was delivered via a recombinant 
adeno virus-mediated 

gene transfer both in vitro and in vivo, in combination with a 
chemotherapeutic agent. 

Treated cells underwent apoptosis with specific DNA fragmentation. 
Direct injection of the 

p5 3 -adenovirus construct into tumors subcutaneously, followed by 
intraperitoneal 

administration of a DNA damaging agent, cisplatin, induced massive 
apoptotic destruction of 

the tumors. The invention also provides for the clinical application of a 
regimen combining 

gene replacement using replication-deficient wild-type p53 adenovirus 
and DNA-damaging drugs 

for treatment of human cancer. 



IN: Roth; Jack A., Fujiwara; Toshiyoshi, Grimm; Elizabeth A., 
Mukhopadhyay; Tapas, 

Zhang; Wei- Wei, Owen-Schaub; Laurie B. 



• 



14. Document ID: US 6066730 A 
L8: Entry 14 of 52 

File: USPT 



May 23, 2000 



US-PAT-NO: 6066730 

DOCUMENT-IDENTIFIER: US 6066730 A 

TITLE: Boronic ester and acid compounds, synthesis and uses 

DATE-ISSUED: May 23, 2000 

US-CL-CURRENT: 544/69; 544/229, 546/13, 548/405, 548/953, 558/298 
562/7 

APPL-NO: 9/ 085404 
DATE Fi LED: May 26, i 998 

PARENT-CASE: 

CROSS-REFERENCE TO RELATED APPLICATIONS This application 
is a divisional of U.S. application Ser. 

No. 08/549,318, filed Oct. 27, 1995, Pat. No. 5,780,454, which is a 
continuation-in-part of U.S. 

application Ser. No. 08/442,581, filed May 16, !995, pending, which is a 
continuation-in-part of 

U.S. application Ser. No. 08/330,525, filed Oct. 28, 1994, now abandoned, 
the contents of which 

are incorporated herein by reference. 

AB: Disclosed herein is a method for reducing the rate of degradation 
of proteins in 

an animal comprising contacting cells of the animal with certain boronic 
ester and acid 

compounds. Also disclosed herein are novel boronic ester and acid 
compounds, their synthesis 
and uses. 



IN: Adams; Julian, Ma; Yu-Ting, Stein; Ross, Baevsky; Matthew, 
Grenier; Louis, 

Plamondon; Louis 



15. Document ID: US 6060247 A 
L8: Entry 15 of 52 

File: USPT 



May 9, 2000 



US-PAT-NO: 6060247 
DOCUMENT-IDENTIFIER: US 6060247 A 

TITLE: Post-mitotic neurons containing adenovirus vectors that modulate 
apoptosis and growth 

DATE-ISSUED: May 9, 2000 

US-CL-CURRENT: 435/6; 435/377, 435/456 

APPL-NO: 8/ 995050 

DATE FILED: November 18, 1997 

PARENT-CASE: 

CROSS REFERENCE TO RELATED APPLICATIONS This application 
claims benefit to U.S. Provisional 

Application Ser. No. 60/031,057, filed Nov. 18, 1996. 



AB: A postmitotic neuron containing an adenovirus vector, the 
neuron having been 

infected with the adenovirus vector at a multiplicity of infection of 
approximately 1 0 to 

approximately 50, and expressing a gene product encoded by a DNA 
molecule contained within 

said vector. 



IN: Miller; Freda D., Slack; Ruth S. 



16. Document ID: US 6057104 A 
L8: Entry 16 of 52 

File: USPT 

May 2, 2000 

US-PAT-NO: 6057104 
DOCUMENT-IDENTIFIER: US 6057104 A 
TITLE: Disruption of the mammalian Rad5I protein and disruption of 
proteins that associate with 

mammalian Rad51 for hindering cell proliferation 
DATE-ISSUED: May 2, 2000 

US-CL-CURRENT: 435/6; 435/196, 530/350, 536/23.2, 536/23.5 

APPL-NO: 8/ 964614 

DATE FILED: November 5, 1997 

PARENT-CASE; 

The present application is a continuation-in-part of and claims priority to 
U.S. applications 

Ser. Nos. 08/758,280, filed Nov. 5, 1996. The disclosure of the above 
application is herein 

incorporated by reference. 

AB: When a mutation, designated rad5 1 .sup.M I , was generated in 
the mouse MmRAD5 1 

gene, mutant embryos died shortly after implantation. rad5I .sup.M I cells 
exhibited 

hypersensitivity to ionizing radiation, reduced proliferation, programmed 
cell death and 

chromosome loss. The disruption of MmRad51 protein—protein 
interactions stopped cell 

proliferation and/or reduced cell viability. Several proteins that interact 
with MmRad51 

have been identified including, for example Brca2 and M96. Additionally, 
Rad51 

self-associates via the N-terminal region. When a single residue was 
changed from a 

conserved lysine to an alanine, the alteration proved toxic to cells. 
Moreover, a rad5 1 

allele that lacked the RecA homology region was also deleterious to cells. 
In view of the 

above, it is clear that inhibiting MmRad5I function or the function of any 
molecule that 

associates with MmRad5 1 , or any molecule in the Rad5 1 or Rad52 
pathways, hinders cell 

proliferation and/or viability. Accordingly, molecules capable of blocking 
these critical 

DNA repair pathways may be effective as therapeutics for inhibiting cell 
proliferation. 



IN: Hasty; Paul 



1 7. Document ID: US 6054467 A 
L8: Entry 17 of 52 

File: USPT 

Apr 25, 2000 

US-PAT-NO: 6054467 
DOCUMENT-IDENTIFIER: US 6054467 A 
TITLE: Down-regulation of DNA repair to enhance sensitivity to 
P53-mediated apoptosis 
DATE-ISSUED: April 25, 2000 

US-CL-CURRENT: 514/309; 435/7.1, 435/7.23, 514/456, 514/617, 
514/619 



thereof, particularly 

the physiologically acceptable salts thereof which have valuable 
pharmacological properties, 

particularly an inhibiting effect on various kinases and cyctine/CDK 
complexes and on the 

proliferation of various tumour cells, pharmaceutical compositions 
containing these 

compounds, their use and processes for preparing them. 

IN: Grell; Wolfgang, Wittneben; Helmut, van Meel; Jacobus 
Constantinus Antonius, 

Redemann; Norbert, Walter; Rainer, Heckel; Armin, Himmelsbach; 
Frank, Haigh; Robert 



APPL-NO: 8/ 675887 
DATE FILED: July 5, 1996 



AB: The present invention details methods for the treatment of 
cancer. In particular 

it concerns the induction of apoptosis in cancer ceils tol lowing treatment 
with inhibitors 

of DNA repair in combination with p53. Treatment of glioblastoma and 
breast tumor cells with 

inhibitors of DNA repair induced growth suppression that was a result of 
p53-mediated 

apoptosis. Thus it appears that inhibitors of DNA repair in combination 
with p53 is involved 

in restoration of p53-mediated apoptosis. 



IN: Gjerset; Ruth A. 



18. Document ID: US 6043254 A 
L8: Entry 18 of 52 

File: USPT 

Mar 28, 2000 

US-PAT-NO: 6043254 
DOCUMENT-IDENTIFIER: US 6043254 A 
TITLE: Indolinones having kinase-inhibiting activity 
DATE-ISSUED: March 28, 2000 

US-CL-CURRENT: 5 1 4/3 1 0; 5 1 4/397, 514/414, 546/143, 548/312.1, 
548/465 

APPL-NO: 9/277063 

DATE FILED: March 26, 1999 

PARENT-CASE: 

RELATED APPLICATIONS The benefit of prior provisional application 
Ser. No. 60/086,733, filed on 
May 26, 1998, is hereby claimed. 

FOREIGN-APPL-PRIORITY-DATA: 
COUNTRY 

APPL-NO 

APPL-DATE 

DE 

198 15 020 

April 3, 1998 



19. Document ID: US 6037125 A 
L8: Entry 19 of 52 

File: USPT 

Mar 14, 2000 

US-PAT-NO: 6037125 
DOCUMENT-IDENTIFIER: US 6037125 A 

TITLE: Disruption of the mammalian RAD5 1 protein and disruption of 
proteins that associate with 

mammalian RAD5 1 for hindering cell proliferation and/or viability of 
proliferating cells 

DATE-ISSUED: March 14, 2000 

US-CL-CURRENT: 435/6 

APPL-NO: 8/ 758280 

DATE FILED: November 5, 1996 

AB: When a mutation, designated rad5 1 .sup.M 1 , was generated in 
the mouse MmRAD5 1 

gene, mutant embryos died shortly after implantation. rad51.sup.Ml cells 
exhibited 

hypersensitivity to ionizing radiation, reduced proliferation, programmed 
cell death and 

chromosome loss. The disruption of MmRadS I rote in -protein interactions 
stopped cell 

proliferation and/or reduced cell viability. Several proteins that interact 
with MmRadS 1 

have been identified including, for example Brca2 and M96. Additionally, 
Rad5l 

self-associates via the N-tenninal region. When a single residue was 
changed from a 

conserved lysine to an alanine, the alteration proved toxic to cells. 
Moreover, a rad5 1 

allele that lacked the RecA homology region was also deleterious to cells. 
In view of the 

above, it is clear that inhibiting MmRad5 1 function or the function of any 
molecule that 

associates with MmRad5 1 , or any molecule in the Rad5 1 or Rad52 
pathways, hinders cell 

proliferation and/or viability. Accordingly, molecules capable of blocking 
these critical 

DNA repair pathways may be effective as therapeutics for inhibiting cell 
proliferation. 

IN: Hasty; Paul 



AB: The present invention relates to indolinones of general fonnula 
#tfSTRItf# wherein 

R.sub.l to R.sub.3 are defined in claim I , the isomers and the salts 




20. Document ID: US 6030956 A 
L8: Entry 20 of 52 

File: USPT 

Feb 29, 2000 

US-PAT-NO: 6030956 
DOCUMENT-IDENTIFIER: US 6030956 A 
TITLE: Combination gene therapy for human cancers 
DATE-ISSUED: February 29, 2000 

US-CL-CURRENT: 514/44; 428/402.2, 435/320.1, 536/23.2, 536/23.5, 
536/24.1 

APPL-NO: 8/956994 

DATE FILED: October 23, 1997 

PARENT-CASE: 

This application claims priority under 37 CFR .sctn. 1 19(e) to Provisional 
Application Ser. No. 

60/029,761 filed Oct. 24, 1996, which is incorporated herein by reference 
in its entirety. 

AB: A method of treating cancer in a subject, by administering to the 
subject a 

combination of genes including wt p53, Pax5 and HSV-tk genes is 
disclosed. The method may 

involve subsequently treating the subject with ganciclovir. 



IN: Boulikas; Teni 



21. Document ID: US 6025480 A 
L8: Entry 2 1 of 52 

File: USPT 

Feb 15, 2000 

US-PAT-NO: 6025480 

DOCUMENT-IDENTIFIER: US 6025480 A 

TITLE: Isolated nucleic acid molecules encoding P57KIP2 

DATE-ISSUED: February 15, 2000 

US-CL-CURRENT: 536/23. 1 ; 435/320. 1 , 435/325, 435/348, 536/22. 1 , 
536/24.31,536/24.33 

APPL-NO: 8/415655 
DATE FILED: April 3, 1995 

AB: This invention provides an isolated nucleic acid molecule 
encoding a mammalian 

p57.sup.KIP2. This invention also provides vectors comprising the 
isolated nucleic acid 

molecule encoding a mammalian p57.sup.KIP2. This invention further 
provides a host vector 

system for the production of a mammalian p57.sup.KIP2. This invention 
also provides probes 

for the isolated nucleic acid molecule encoding a mammalian 
p57.sup.KIP2. This invention 

provides antibodies directed against a mammalian p57.sup.KIP2. This 
invention also provides 

transgenic animals comprising isolated nucleic acid molecules encoding a 
mammalian 

p57.sup.KIP2. Finally, this invention provides different uses of the 
mammalian p57.sup.KIP2. 

IN: Massague; Joan, Lee; Mong-Hong 




22. Document ID: US 6013786 A 
L8: Entry 22 of 52 

File: USPT 

Jan 11,2000 

US-PAT-NO: 6013786 
DOCUMENT-IDENTIFIER: US 6013786 A 
TITLE: MDM2-specific antisense oligonucleotides 
DATE-ISSUED: January 1 1 , 2000 

US-CL-CURRENT: 536/24.5; 536/23.1, 536/24.3, 536/24.31 

APPL-NO: 91 073567 
DATE FILED: May 6, 1998 

PARENT-CASE: 

This is a continuation-in-part of U.S. application Ser. No. 08/916,384, filed 
Aug. 22, 1997. 

AB: The invention provides methods to activate tumor suppressors. 
The invention 

further provides antisense oligonucleotides complementary to a portion of 
the MDM2-encoding 

RNA and methods for using such antisense oligonucleotides as analytical 
and diagnostic 

tools, as potentiators of transgenic animal studies and for gene therapy 
approaches, and as 

potential therapeutic agents. The invention also provides methods to 
augment and 

synergistically activate a tumor suppressor in conjunction with the use of 
a DNA-damage 
inducing agent. 



IN: Chen; Jiandong, Agrawal; Sudhir, Zhang; Ruiwen 



23. Document ID: US 5997869 A 
L8: Entry 23 of 52 

File: USPT 

Dec 7, 1999 

US-PAT-NO: 5997869 
DOCUMENT-IDENTIFIER: US 5997869 A 

TITLE: Peptides containing a fusion joint of a chimeric protein encoded by 
DNA spanning a 

tumor-associated chromosomal translocation and their use as immunogens 
DATE-ISSUED: December 7, 1999 

US-CL-CURRENT: 424/184.1; 424/185.1, 424/192.1, 530/300, 530/326, 
530/327 

APPL-NO: 8/ 528129 

DATE FILED: September 14, 1995 

PARENT-CASE: 

RELATED APPLICATIONS The present application is a 
Continuation-In-Part of Scr. No. 08/424,573, 

filed Apr. 1 7, 1 995, which in turn is a Continuation Application of Ser. No. 
08/031,494, filed 

Mar. 1 5, 1 993, now abandoned. 




AB: A method of immunizing a mammal against a tumor cell by 
exposing splenic or 

peripheral blood mononuclear cells to a peptide that encompasses a 
fusion joint of a fusion 

protein encoded by DNA spanning a human chromosomal translocation 
associated with Ewing's 

sarcoma (t(l I ;22)(q24;q 1 2)) or alveolar rhabdomyosarcoma 
(t(2:l3)(q35;q!4)) is provided. 



IN: Goletz; Theresa J., Berzofsky; Jay A., Helman; Lee J. 



24. Document ID: US 5990168 A 
L8: Entry 24 of 52 

File: USPT 

Nov 23, 1999 

US-PAT-NO: 5990168 
DOCUMENT-IDENTIFIER: US 5990168 A 
TITLE: Methods and compositions for the treatment of ataxia 
telangiectasia 

DATE-tSSUED: November 23, 1999 

US-CL-CURRENT: 514/573; 514/469 

APPL-NO: 8/ 844531 
DATE FILED: April 17, 1997 

PARENT-CASE: 

RELATED APPLICATION This Application claims priority to U.S. 
Provisional Application Serial No. 
60/015,810, filed Apr. 18, 1996. 

AB; Embodiments of the invention include formulations for the 
treatment of (AT) 

ataxia telangiectasia patient and asymptomatic AT heterozygous carriers. 
The subject 

formulations comprise one or more different prostaglandins and a 
pharmaceutical ly acceptable 

carrier. Preferably the prostaglandins are group E prostaglandins, 
prostaglandin E2 being 

particularly preferred. Other embodiments of the invention include 
methods of treating AT 

patients and AT carriers. These methods comprise the steps of 
administering an effective 

amount of a prostaglandin containing composition of the invention. Other 
embodiments of the 

invention include methods of treating AT patients and carriers with 
radiotherapy. The 

methods comprise the steps of administering and effective amount of a 
prostaglandin 

containing formulations of the invention and subsequently irradiating the 
subject with an 

amount of radiation sufficient to achieve the desired therapeutic effect. 
Other embodiments 

of the invention include methods of radioimaging AT patients and AT 
carriers. The methods 

comprise the steps of administering an effective amount of a 
prostaglandin containing 

formulation of the invention and subsequent ly irradiating the subject with 
an amount of 

radiation to produce a diagnostic image of interest. 

IN: Patcrson; Malcolm C, Mirzayans; Razmik 




25. Document ID: US 5936079 A 
L8: Entry 25 of 52 

File: USPT 

Aug 10, 1999 

US-PAT-NO: 5936079 
DOCUMENT-IDENTIFIER: US 5936079 A 

TITLE: Oligonucleotide which binds to a chromosomal binding site for p53 
protein 

DATE-ISSUED: August 10, 1999 

US-CL-CURRENT: 536/24.5; 435/455 

APPL-NO: 8/291011 

DATE FILED: August 15, 1994 

PARENT-CASE: 

This is a continuation of application Ser. No. 07/879,618, filed on May 1, 
1992, now abandoned, 

which is a CIP application of U.S. Ser. No. 02/863,661 filed on Apr. 6, 
1 992, now abandoned. 

AB: The present invention provides methods for inhibiting cell 
growth by providing a 

growing cell with an oligonucleotide capable of binding to a chromosomal 
binding site for 

p53 protein. Moreover, in a preferred embodiment these methods can be 
used for preventing 
and treating cancer. 



IN: Re; Richard, Cook; Julia 



26. Document ID: US 5932210 A 
L8: Entry 26 of 52 

File: USPT 

Aug 3, 1999 

US-PAT-NO: 5932210 

DOCUMENT-IDENTIFIER. US 5932210 A 

TITLE: Recombinant adenoviral vector and methods of use 

DATE-ISSUED: August 3, 1999 

US-CL-CURRENT: 424/93.2; 424/93.6, 435/320.1 

APPL-NO: 8/959638 

DATE FILED: October 28, 1997 

PARENT-CASE: 

This application is a continuation of U.S. Ser. No. 08/328,673, filed Oct. 
25, 1994, now pending, 

which is a continuation-in-part of U.S. Ser. No. 08/246,006, filed May 19, 
1994, now abandoned, 

which is a continuation-in-part of U.S. Ser. No. 08/142,669, filed Oct. 25, 
1993, now abandoned, 

the contents of which are hereby incorporated by reference into the present 
disclosure. 

AB: This invenliuu provides a recombinant adenovirus expression 
vector characterized 

by the partial or total deletion of the adenoviral protein IX DNA and 
having a gene encoding 

a foreign protein or a functional fragment or mutant thereof. Transformed 




host cells and a 

method of producing recombinant proteins and gene therapy also are 
included within the scope 

of this invention. Thus, for example, the adenoviral vector of this 
invention can contain a 

foreign gene for the expression of a protein effective in regulating the cell 
cycle, such as 

p53, Rb, or mitosin, or in inducing cell death, such as the conditional 
suicide gene 

thymidine kinase. (The latter must be used in conjunction with a 
thymidine kinase metabolite 
in order to be effective). 

IN: Gregory; Richard J., Wills; Ken N., Maneval; Daniel C. 



27. Document ID: US 5908750 A 
L8: Entry 27 of 52 

File: USPT 

Jun I, 1999 

US-PAT-NO: 5908750 
DOCUMENT-IDENTIFIER: US 5908750 A 

TITLE: Screening assays for identifying agents that regulate the expression 
of genes involved in 
cell death 

DATE-ISSUED: June 1, 1999 

US-CL-CURRENT: 435/6; 435/29 

APPL-NO: 8/ 838844 
DATE FILED: April 11,1997 

PARENT-CASE: 

This application is a divisional application of U.S. Ser. No. 08/330 535 
filed Oct. 27, 1994, 

now U.S. Pat. No. 5,659,024, which is a continuation-in-part of U.S. Ser 
No. 08/182,619, filed 

Jan. 14, 1994, now U.S. Pat. No. 5,484,710, issued Jan. 14, 1996. 

AB: The present invention provides regulatory elements that are 
linked to genes 

involved in cell death. For example, the present invention provides a 
p53-RE.sup.D, which is 

involved in p53-mediated down-regulation of the bcl-2 gene, and the bax 
promotor, which 

contains a p53-RE.sup.U that is involved in p53-mediated up-regulation 
of the bax gene. The 

invention also provides screening assays for identifying agents such as 
drugs that 

effectively modulate expression of a gene that is involved in cell death. In 
addition, the 

invention provides methods for modulating the level of apoptosis in a cell. 

IN; Reed; John C, Miyashita; Toshiyuki, Harigai; Masayoshi, 
Hanada; Motoi 




File: USPT 

Mar 2, 1999 

US-PAT-NO: 5877210 
DOCUMENT-IDENTIFIER: US 5877210 A 

TITLE: Phosphotyrosine phosphatase inhibitors or phosphotyrosine kinase 
activators for 

controlling cellular proliferation 
DATE-ISSUED: March 2, 1999 

US-CL-CURRENT: 514/492; 424/178.1, 424/179.1, 424/181 I 435/184 
435/244,556/1,556/42,556/44 

APPL-NO: 8/465813 
DATE FILED: June 5, 1995 

PARENT-CASE; 

CROSS-REFERENCES This application is a continuation-in-part of PCT 
Application Ser. No. 

PCT/US95/01234, filed Jan. 30, 1995 and designating the United States 
entitled "Use of 

Phosphotyrosine Phosphatase Inhibitors or Phosphotyrosine Kinase 
Activators for Controlling 

Cellular Proliferation," by Gary L. Schieven, which was itself a 
continuation-in-part of U.S. 

application Ser. No. 08/189,330, filed Jan. 31, 1994, now US Pat No 
5,565,491, also entitled 

"Use of Phosphotyrosine Phosphatase Inhibitors or Phosphotyrosine 
Kinase Activators for 

Controlling Cellular Proliferation," by Gary L. Schieven. The disclosures 
of these two prior 

applications are incorporated herein in their entirety by this reference. 

AB: A method of inhibiting the proliferation of B cells by using 
inhibitors of 

phosphotyrosine phosphatase can be used to regulate the immune 
response and to treat 

diseases such as leukemias or lymphomas marked by malignant 
proliferation of B cells or T 

cells. Antitumor activity is seen in vivo against tumors and against tumor 
cell lines. The 

use of such inhibitors can be combined with radiation, which produces a 
synergistic effect. 

Several types of inhibitors can be used, including: (I) compounds 
comprising a metal 

coordinate-covalently bound to an organic moiety that can form a five- or 
six-membered ring, 

in which the metal is preferably vanadium (IV); (2) compounds in which 
vanadium (IV) is 

coordinate-covalently bound to an organic moiety such as a hydroxamate, 

.atpha.-hydroxypyridinone, .alpha.-hydroxypyrone, .alpha.-amino acid, 
hydroxycarbonyl, or 

thiohydroxamate; (3) coordinate-covalent complexes of vanadyl and 
cysteine or a derivative 

thereof; (4) nonhydrolyzable phosphotyrosine phosphatase analogues; (5) 
dephostatin; (6) 

4-(fluoromethyI)phenyl phosphate and esterified derivatives; and (7) 
coordinate-covalent 

metal-organic compounds containing at least one oxo or peroxo ligand 
bound to the metal, in 

which the metal is preferably vanadium (V), molybdenum (VI), or 
tungsten (VI). Methods of 

stimulating signaling in T cells and conjugates of a modulator of 
phosphotyrosine metabolism 

with a specific binding partner for a B cell surface antigen are also 
disclosed. 



IN: Schieven; Gary L. 



28. Document ID: US 58772 1 0 A 
L8: Entry 28 of 52 




29. Document ID: US 5866332 A 
L8: Entry 29 of 52 

File: USPT 

Feb 2, 1999 

US-PAT- NO: 5866332 

DOCUMENT-IDENTIFIER: US 5866332 A 

TITLE: Human myeloid terminal differentiation response gene 

DATE-ISSUED: February 2, 1999 

US-CL-CURRENT: 435/6; 435/252.3, 435/320.1, 435/325, 435/69.1, 
435/91.2,514/44, 536/23.5 

APPL-NO: 8/ 602208 

DATE FILED: February 15, 1996 

PARENT-CASE: 

RELATED APPLICATIONS The present invention is a 
continuation-in-part of then U.S. patent 

application Ser. No. 08/221,531, filed Feb. 2, 1994, now abandoned, 
which is incorporated herein 

by reference. 

AB: The present invention provides polynucleotide and amino acid 
sequences which 

encode and identify a novel human myeloid terminal differentiation 
response gene designated 

MYD1 18. The present invention also provides for mydl 18 antisense 
molecules. The invention 

further provides genetically engineered expression vectors and host cells 
for the production 

of purified MYD1 18 polypeptide; antibodies, antagonists and inhibitors 
ofMYDH8 

polypeptide; and pharmaceutical compositions and methods of treatment 
based on 

polynucleotide sequences encoding MYD1 18 and MYD1 1 8 polypeptide. 
The invention specifically 

provides for use of the mydl 1 8 polynucleotide sequences as a diagnostic 
composition for the 

detection of myeloproliferative diseases and leukemias. The invention 
also relates to 

therapeutic methods and compositions based upon the nucleotide 
sequences for mydl 18. The 

invention further provides antibodies which specifically bind to M YD 1 1 8. 




No. PCT/US93/I1026 

filed Nov. 1 2, 1993, which is a CIP of U.S. Ser. No. 07/974,960 filed Nov 
12, 1992, now 

abandoned 

PCT-DATA: 
APPL-NO 

DATE-FILED 

PUB-NO 

PUB-DATE 

371 -DATE 

102(E)-DATE 

PCT/US93/1I026 

November 12, 1993 

W094/II533 

May 26, 1994 

May 10, 1995 

May 10, 1995 

AB: The dependence of ionizing radiation-induced GADD45 mRNA 
and protein expression 

on the presence of functional p53 in mammalian cells is disclosed. First 
and second 

oligonucleotide sequences are provided which can form a double-stranded 
oligomer capable of 

binding to functional p53 protein. The present invention demonstrates that 
the dependence of 

ionizing radiation-induced GADD45 mRNA and protein expression on 
the presence of functional 

p53 and the binding of functional p53 to a double-stranded oligomer 
binding sequence can 

serve as the bases for methods for determining the presence of functional 
p53 in mammalian 

cell lines and tumors. 

IN: Fornace, Jr.; Albert J., Kastan; Michael B., Carrier; France 



IN: 



Cocks; Benjamin Graeme, Au- Young; Janice, Seilhamer; Jeffrey 



30. Document ID: US 5858679 A 
L8: Entry 30 of 52 

File: USPT 



Jan 12, 1999 



US-PAT-NO: 5858679 
DOCUMENT-IDENTIFIER: US 5858679 A 
TITLE: Method for determining the presence of functional p53 by 
measuring GADD45 protein 
expression 

DATE-ISSUED: January 12, 1999 

US-CL-CURRENT: 435/7.1; 530/386 

APPL-NO: 8/ 432176 
DATE FILED: May 10, 1995 

PARENT-CASE: 

The present application is a national filing of PCT International Application 



31. Document ID: US 5846998 A 
L8: Entry 31 of 52 

File: USPT 



Dec 8, 1998 



US-PAT-NO: 5846998 
DOCUMENT-IDENTIFIER: US 5846998 A 

TITLE: Use of phosphotyrosine phosphatase inhibitors or phosphotyrosine 
kinase activators for 
controlling cellular proliferation 
DATE-ISSUED: December 8, 1998 

US-CL-CURRENT; 514/492; 424/617, 424/646, 435/184, 435/326, 556/1 
556/42, 556/44 

APPL-NO: 8/669499 
DATE FILED: June 18, 1996 

PARENT-CASE: 

CROSS REFERENCE TO RELATED APPLICATION(S) This is a 
continuation-in-part of U.S. patent 

application Ser. No. 08/189,330, entitled "Use of Phosphotyrosine 
Phosphatase Inhibitors or 

Phosphotyrosine Kinase Activators for Controlling Cellular Proliferation," 
filed on Jan. 31, 

1994, now U.S. Pat. No. 5,565,491, issued Oct. 15, 1996, and is 
incorporated by reference herein. 

PCT-DATA: 
APPL-NO 



DATE-FILED 

PUB-NO 

PUB-DATE 

37 1 -DATE 

102(E>DATE 

PCT/US95/01234 

January 30, 1995 

WO95/20390 

Aug 3, 1995 

Jun 18, 1996 

Jun 18, 1996 



AB: A method of inhibiting the proliferation of B cells by using 
inhibitors of 

phosphotyrosine phosphatase can be used to regulate the immune 
response and to treat 

diseases such as leukemias or lymphomas marked by malignant 
proliferation of B cells or T 

cells. Antitumor activity is seen in vivo against tumors and against tumor 
cell lines. The 

use o such inhibitors can be combined with radiation, which produces a 
synergistic effect. 

Scvciai iypcs uf iiuiiuituis uan be used, including: (i) compounds 
comprising a metal 

coordinate-covalently bound to an organic moiety that can form a five- or 
six-membered ring, 

in which the metal is preferably vanadium (IV); (2) compounds in which 
vanadium (IV) is 

coordinate-covalently bound to an organic moiety such as a hydroxamate, 

.alpha. -hydroxy pyridinone, .alpha.-hydroxypyrone, .alpha. -ami no acid, 
hydroxycarbonyl, or 

thiohydroxamate; (3) coordinate-covalent complexes of cysteine or a 
derivative thereof; (4) 

nonhydrolyzable phosphotyrosine analogues; (5) dephostatin; (6) 
4-(fl uoromet hyl )phenyl 

phosphate and esterified derivatives; and (7) coordinate-covalent 
metal-organic compounds 

containing at least one oxo or peroxo ligand bound to the metal, in which 
the metal is 

preferably vanadium (V), molybdenum (VI), or tungsten (VI). 



IN: 



Halazonetis; Thanos D. 



IN: 



Schieven; Gary L. 



Dec 1, 1998 



33. Document ID: US 5843773 A 
L8: Entry 33 of 52 

File: USPT 



US-PAT-NO: 5843773 
DOCUMENT-IDENTIFIER: US 5843773 A 
TITLE: Apoptosis regulating gene 
DATE-ISSUED: December I, 1998 

US-CL-CURRENT: 435/320. 1 ; 435/325, 536/23. 1 

APPL-NO: 8/ 737980 

DATE FILED: November 22, 1996 

FOREIGN-APPL-PRIORITY-DATA: 
COUNTRY 

APPL-NO 

APPL-DATE 

fCR 

1995/6266 

March 24, 1995 



PCT-DATA: 
APPL-NO 

DATE-FILED 

PUB-NO 

PUB-DATE 

371 -DATE 

102(E)-DATE 

PCT/KR96/00040 

March 25, 1996 

WO96/30513 

Oct 3, 1996 

Nov 22, 1996 

Nov 22, 1996 



32. Document ID: US 5847083 A 
L8: Entry 32 of 5 2 

File: USPT 



Dec 8, 1998 



US-PAT-NO: 5847083 

DOCUMENT-IDENTIFIER: US 5847083 A 

TITLE: Modified p53 constructs which enhance DNA binding 

DATE-ISSUED: December 8, 1998 

US-CL-CURRENT: 530/358; 435/320.1, 435/69.1, 536/23.4, 536/23.5 

APPL-NO: 8/697221 

DATE FILED: August 21, 1996 

AB: A modified p53 protein or peptide having DNA binding in which 
amino acid residue 

284 of a p53 protein or protein fragment is changed to Arginine or Lysine, 
is described. 

Also described are nucleotide sequences encoding the modified protein 
and vectors capable of 
expressing it. 



AB: A new Bcl-2 related gene "Bfl-I ", a polypeptide encoded by 
said gene, and a 

plasmid and a transfonnant comprising said gene are disclosed. The gene 
can be used to 
detect cancer. 



IN: Shin; Hee Sup, Sung; Young Chul, Hong; Seok II, Choi; Sun 
Sim, Yun; Jin Won, 

Choi; Eun Kyoung, Park; In Chul 



34. Document ID: US 5843654 A 
L8: Entry 34 of 5 2 

File: USPT 



US-PAT-NO: 5843654 
DOCUMENT-IDENTIFIER: US 5843654 A 
TITLE: Rapid detection of mutations in the p53 gene 



Dec 1, 1998 




DATE-ISSUED: December 1, 1998 

US-CL-CURRENT: 435/6; 435/194, 435/91 . 1 

APPL-NO: 8/484956 
DATE FILED: June 7, 1995 

PARENT-CASE: 

This is a Continuation Application of application Ser. No. 08/402,60 1 , 
filed Mar. 9, 1995, which 

is a Continuation-In-Part Application of application Ser. No. 08/337,164, 
filed Nov. 9, 1994, now 

abandoned, which is a Continuation-In-Part Application of application Ser. 
No. 08/254,359, filed 

Jim. 6, 1994, now issued as U.S. Pat. No. 5,614,402 on Mar. 25, 1997, 
which is a 

Continuation-In-Part Application of application Ser. No. 08/073,384, filed 
Jun. 4, 1993, now 

issued as U.S. Pat. No. 5,541,31 1 on Jul. 30, 1996, which is a 
Continuation-In-Part Application 

of application Ser. No. 07/986,330, filed Dec. 7, 1992, now issued as U.S. 
Pat. No. 5,422,253 on 

Jun. 6, 1995. 

AB: The present invention relates to means for cleaving a nucleic 
acid cleavage 

structure in a site-specific manner. Enzymes, including 5* nucleases and 3' 
exonucleases, 

are used to screen for known and unknown mutations, including single 
base changes, in the 

human p53 gene. Methods are provided which allow for the identification 
of genetic mutations 

in the human p53 gene in a sample. 



IN: Heisler; Laura M., Fors; Lance, Brow; Mary Ann D. 




36. Document ID: US 5780454 A 
L8: Entry 36 of 52 

File: USPT 

Jul 14, 1998 

US-PAT-NO: 5780454 
DOCUMENT-IDENTIFIER: US 5780454 A 
TITLE: Boronic ester and acid compounds 
DATE-ISSUED: July 14, 1998 

US-CL-CURRENT: 514/64; 544/229 

APPL-NO: 8/549318 

DATE FILED: October 27, 1995 

PARENT-CASE: 

CROSS-REFERENCE TO RELATED APPLICATIONS This application 
is a continuation-in-part of U.S. 

application Ser. No. 08/442,581, filed May 16, 1995, which is a 
continuation-in-part of U.S. 

application No. 08/330,525, filed Oct. 28, 1994, now abandoned, the 
contents of which are 

incorporated herein by reference. 

AB: Disclosed herein is a method for reducing the rate of degradation 
of proteins in 

an animal comprising contacting cells of the animal with certain boronic 
ester and acid 

compounds. Also disclosed herein are novel boronic ester and acid 
compounds, their synthesis 
and uses. 



IN: Adams; Julian, Ma; Yu-Ting, Stein; Ross, Baevsky; Matthew, 
Grenier; Louis, 

Plamondon; Louis 



35. Document ID: US 5831062 A 
L8: Entry 35 of 52 

File: USPT 

Nov 3, 1998 

US-PAT-NO: 5831062 
DOCUMENT-IDENTIFIER: US 5831062 A 

TITLE: Use of the human interferon consensus gene for gene therapy 
DATE-ISSUED: November 3, 1998 

US-CL-CURRENT: 536/23.52; 536/24.1 

APPL-NO: 8/ 852889 
DATE FILED: May 8,1997 

AB: The present invention relates generally to a human interferon 
consensus gene 

useful for expression in eucaryotic systems and gene therapy. In 
particular, the present 

invention relates to treatment of cancer and cell proliferation disorders 
through use of 

viral vectors to deliver and express the human interferon consensus gene 
in the cells and/or 
tumors of a patient. 



IN: Taylor; Milton W., Blatt; Lawrence M. 



37. Document ID: US 5776743 A 
L8: Entry 37 of 52 

File: USPT 

Jul 7, 1998 

US-PAT-NO: 5776743 

DOCUMENT-IDENTIFIER: US 5776743 A 

TITLE: Method of sensitizing tumor cells with adenovirus El A 

DATE-ISSUED: July 7, 1998 

US-CL-CURRENT: 435/6; 424/93.1, 424/93.2, 424/93.21, 435/235.1, 
435/325, 435/363, 435/366, 

435/367, 435/368,435/369, 435/370, 435/371, 514/44, 536/23.72, 536/72 

APPL-NO: 8/301316 

DATE FILED: September 6, 1994 

AB: The present invention is directed to methods of sensitizing a 
human tumor cell 

with adenovirus El A. The methods involve treating a human tumor cell 
by, first, introducing 

into the tumor cell nucleic acid encoding a polypeptide having adenovirus 
El A activity, 

expressing the El A active polypeptide in the cell, and then cither 
contacting the El A 

expressing tumor cell with a chemotherapeutic agent or irradiating the 
E 1 A-expressing tumor 

cell. The invention also provides methods of enhancing a subject's 




response to chemotherapy 

or irradiation by introducing into a subject's tumor cells nucleic acid 
encoding a 

polypeptide having adenovirus El A activity, expressing the El A active 
polypeptide in the 

cells and finally, administering either a chemotherapeutic agent or 
irradiation. The 

invention also provides a method of treating cancer. 



IN: Frisch; Steven M. 



38. Document ID: US 5770377 A 
L8: Entry 38 of 52 

File: USPT 

Jun 23, 1998 

US-PAT-NO: 5770377 
DOCUMENT-IDENTIFIER: US 5770377 A 

TITLE: Interruption of binding of MDM2 and P53 protein and therapeutic 
application thereof 

DATE-ISSUED: June 23, 1998 




TITLE: P53AS protein and antibody therefor 
DATE-ISSUED: May 5, 1998 

US-CL-CURRENT: 530/387.7; 530/387.1, 530/388.8, 530/389.1, 
530/389.2 

APPL-NO: 8/644456 
DATE FILED: May 10, 1996 

PARENT-CASE: 

This is a continuation-in-part of U.S. patent application Ser. No. 
08/106,496, filed Aug. 2, 
1993. 

AB: In accordance with the present invention, we have discovered 
and purified a 

protein designated herein as p53as, which protein is present in normal 
cells of a mammal and 

is essentially identical to known normal growth controlling protein p53 of 
the same mammal, 

at least until the final 50 amino acids of the carboxy terminal end of the 
protein. The 

invention further includes an antibody specific for protein p53as, which 
antibody is 

designated herein as Ab p53as. The antibody may be either a monoclonal 
or polyclonal 

antibody and may be specific for p53as of any particular mammal such as 
mice and humans. 



IN: Kulesz-Martin; Molly F. 



US-CL-CURRENT: 435/7.1; 435/7.23, 435/7.9, 435/7.91, 435/7.92, 
435/7.93, 436/501,436/518, 

436/523, 436/524, 436/525, 436/526, 436/527, 436/528, 436/529, 
436/530, 436/53 1 , 436/64, 436/8 1 3 



APPL-NO: 8/424957 
DATE FILED: April 19, 1995 

PARENT-CASE: 

This application is a continuation-in-part application of U.S. Ser, No. 
08/277,660, filed Jul. 
20, 1994, pending. 

AB: A method for interfering with the binding between p53 and 
MDM2 or a protein 

having a p53 binding site analogous to that of MDM2, which method 
comprises administering a 

effective amount of a compound, selected from the group consisting of a 
peptide having up to 

twenty eight amino acids which is able to disrupt or prevent binding 
between p53 and MDM2, 

or a functional peptide analogue thereof., Compounds for use in the 
method, methods for 

detecting such compounds and their application in the diagnosis and 
treatment of tumours is 

also described and claimed. 



IN: Picksley; Steven Michael, Lane; David Philip 



39. Document ID: US 5747650 A 
L8: Entry 39 of 52 

File: USPT 

May 5, 1998 

US-PAT-NO: 5747650 
DOCUMENT-IDENTIFIER: US 5747650 A 



40. Document ID: US 5747469 A 
L8: Entry 40 of 52 

File: USPT 

May 5, 1998 

US-PAT-NO: 5747469 
DOCUMENT-IDENTIFIER: US 5747469 A 

TITLE: Methods and compositions comprising DNA damaging agents and 
p53 

DATE-ISSUED: May 5, 1998 

US-CL-CURRENT: 514/44; 435/320.1,435/375, 514/2 

APPL-NO: 8/ 233002 
DATE FILED: April 25, 1994 

PARENT-CASE: 

The present application is a continuation-in-part of co-pending U.S. patent 
application Ser. No. 

08/145,826, filed Oct. 29, 1993; which is a continuation-in-part of U.S. 
patent application Ser. 

No. 07/960,513, filed Oct. 13, 1992; which is a continuation-in-part of 
U.S. Ser. No. 07/665,538, 

filed Mar. 6, 1991 now abandoned; the entire text and figures of which 
disclosures are 

incorporated herein by reference without disclaimer. 

AB: The present invention relates to the use of tumor suppressor 
genes in combination 

with a DNA damaging agent or factor for use in killing cells, and in 
particular cancerous 

cells. A tumor suppressor gene, p53, was delivered via a recombinant 
adeiiovirus-tnediated 

gene transfer both in vitro and in vivo, in combination with a 
chemotherapeutic agent. 

Treated cells underwent apoptosis with specific DNA fragmentation. 
Direct injection of the 




p5 3 -adenovirus construct into tumors subcutaneously, followed by 
intraperitoneal 

administration of a DNA damaging agent, cisplatin, induced massive 
apoptotic destruction of 

the tumors. The invention also provides for the clinical application of a 
regimen combining 

gene replacement using replication-deficient wild-type p53 adenovirus 
and DNA-damaging drugs 

for treatment of human cancer. 

IN: Roth; Jack A., Fujiwara; Toshiyoshi, Grimm; Elizabeth A., 
Mukhopadhyay; Tapas, 

Zhang; Wei- Wei, Owen-Schaub; Laurie B. 



41. Document ID: US 5744310 A 
L8: Entry 4 1 of 52 

File: USPT 

Apr 28, 1998 

US-PAT-NO: 5744310 
DOCUMENT-IDENTIFIER: US 5744310 A 
TITLE: Bax promoter sequence and screening assays for indentifying 
agents that regulate bax gene 
expression 

DATE-ISSUED: April 28, 1998 

US-CL-CURRENT: 435/6; 435/325, 435/69.1, 435/91 .4, 536/24.1 

APPL-NO: 8/688145 
DATE FILED: July 29, 1996 

AB: The present invention provides a substantially purified bax 
promoter and a 

nucleic acid molecule containing a nucleotide sequence encoding a gene 
product operably 

linked to a bax promoter. The invention also provides a substantially 
purified active 

fragment of a bax promoter and a nucleic acid molecule containing a 
nucleotide sequence 

encoding a gene product operably linked to an active fragment of a bax 
promoter. Cell-based 

screening assays for identifying an effective agent such as a drug that 
regulates the level 

of expression of a gene operably linked to a bax promoter, or an active 
fragment thereof, 

also are provided. 



IN: Reed; John C. 



42. Document ID: US 5721340 A 
L8: Entry 42 of 52 

File: USPT 

Feb 24, 1998 

US-PAT-NO: 5721340 

DOCUMENT-IDENTIFIER: US 5721340 A 

TITLE: p53 proteins with altered tetramerization domains 

DATE-ISSUED: February 24, 1998 




US-CL-CURRENT: 530/350; 435/320.1, 435/69.7, 435/7.1, 530/352, 
530/358,536/23.1 

APPL-NO: 8/431357 
DATE FILED: April 28, 1995 

PARENT-CASE: 

I. CROSSED-REFERENCE WITH OTHER APPLICATIONS This is a 
continuation-in-part of U.S. patent 

application Ser. No. 08/347,792, filed Nov. 28, 1994, now U.S. Pat. No. 
5,573,925. 

AB: The present invention provides p53 proteins with altered 
tetramerization domains 

that retain wild-type p53 function, and the ability to form tetramers and 
have at least one 

of the following characteristics: (1) do not hetero-oligomerize with 
wild-type p53 or 

tumor-derived p53 mutants, and (2) restricted DNA binding specificity 
from an alteration in 

the way that the tetramerization domain orients the DNA binding domains 
of a p53 tetramer 

relative to one another. The invention also provides nucleic acids 
encoding the above 

proteins and methods of enhancing the cellular response to DNA 
damaging agents, treating 

diseases characterized by abnormal cell proliferation, and inducing 
immune tolerance to 

facilitate transplants and treatment of autoimmune disease, by 
administration of proteins of 

the invention or nucleic acid sequences encoding the proteins of the 
invention. 

IN: Halazonetis; Thanos D. 



43. Document ID: US 5702908 A 
L8: Entry 43 of 52 

File: USPT 

Dec 30, 1997 

US-PAT-NO: 5702908 
DOCUMENT-IDENTIFIER: US 5702908 A 

TITLE: Interruption of binding of MDM2 and p53 protein and therapeutic 
application thereof 

DATE-ISSUED: December 30, 1997 

US-CL-CURRENT: 435/7.8 

APPL-NO: 8/277660 
DATE FILED: July 20, 1994 

AB: A method of identifying a compound which interferes with the 
binding of MDM2 to 

human p53 has been determined. This method comprises forming a 
mixture between MDM2 and a 

fragment of human p53 consisting of 6 to 28 amino acids comprising 
TFSDLW (SEQ ID NO:2), 

adding a test compound to the mixture and determining the quantity of 
protein bound to the 

other before and after adding the compound. A compound which 
decreases the amount of binding 

of the two proteins to each other is a compound which interferes with the 
binding of MDM2 to 

human p53. 

IN: Picksley; Steven Michael, Lane; David Philip 



44. Document ID: US 5693617 A 
L8: Entry 44 of 52 

File: USPT 



Dec 2, 1997 



US-PAT-NO: 5693617 
DOCUMENT-IDENTIFIER: US 5693617 A 

TITLE: Inhibitors of the 26s proteolytic complex and the 20s proteasome 
contained therein 

DATE-ISSUED: December 2, 1997 

US-CL-CURRENT: 514/18; 514/19, 530/33 1, 560/159, 560/20 560/27 
560/3 1 , 560/32, 560/4 1 , 560/47 

APPL-NO: 8/404866 

DATE FILED: January !5, !995 

PARENT-CASE: 

CROSS-REFERENCES TO RELATED APPLICATIONS This 
application is a continuation-in-part of U.S. 

patent application Ser. No. 08/212,909 filed Mar. 15, 1994, abandoned. 
The disclosure of this 

earlier filed application is hereby incorporated herein by reference. 

AB: Disclosed herein is a method for reducing the rate of degradation 
of proteins in 

an animal comprising contacting cells of the animal with certain 
proteasome inhibitors. The 

structure of the inhibitors are also disclosed. 



IN: 



Stein; Ross L., Ma; Yu-Ting, Brand; Stephen 



45. Document ID: US 5659024 A 
L8: Entry 45 of 52 

File: USPT 



Aug 19, 1997 



US-PAT-NO: 5659024 
DOCUMENT-IDENTIFIER: US 5659024 A 

TITLE: Promotors that regulate the expression of genes involved in cell 
death 

DATE-ISSUED: August 19, 1997 

US-CL-CURRENT: 536/24.1; 536/23.1 

APPL-NO: 8/330535 

DATE FILED: October 27, 1994 

PARENT-CASE: 

This application is a continuation-in-part of United States Ser No 
08/182,619, filed Jan. 14 

1994, now U.S. Pat. No. 5,484,710. 

AB: The present invention provides regulatory elements that are 
linked to genes 

involved in cell death. For example, the present invention provides a 
p53-RE.sup.D, which is 

involved in p53-mediated down-regulation of the bcl-2 gene, and the bax 
promotor, which 

contains a p53-RE.sup.U that is involved in p53-mediated up-regulation 



of the bax gene. The 

invention also provides screening assays for identifying agents such as 
drugs that 

effectively modulate expression of a gene that is involved in cell death. In 
addition, the 

invention provides methods for modulating the level of apoptosis in a cell. 

IN: Reed; John C, Miyashita; Toshiyuki, Harigai; Masayoshi, 
Hanada; Motoi 



46. Document ID: US 5643727 A 
L8: Entry 46 of 52 

File: USPT 



Jul 1, 1997 



US-PAT-NO: 5643727 
DOCUMENT-IDENTIFIER: US 5643727 A 
TITLE: BCL-2 gene inhibitory element binding factor 
DATE-ISSUED: July 1, 1997 

US-CL-CURRENT: 435/6; 530/350, 530/358, 536/24.1 

APPL-NO: 8/ 390858 

DATE FILED: February 16, 1995 

AB: The present invention provides a bcl-2 gene inhibitory element 
(BIE), which can 

inhibit expression of a gene in position-dependent and 
orientation-dependent manner. The 

invention provides, for example, BIE-1, having the nucleotide sequence 
5-CAAGAATGCAA-3' 

(SEQ ID NO: I ), which acts in an orientation-dependent and 
position-dependent manner to 

down-regulate the expression of the bcl-2 gene. The invention also 
provides a BIE binding 

factor (BBF), which is a cellular factor that can bind to a BIE. The 
invention provides, for 

example, BBF-A, which binds to BIE-1, including a nucleic acid 
sequence (SEQ ID NO: 8) 

encoding a portion of the amino acid sequence (SEQ ID NO: 9) of 
BBF-A. The invention further 

provides an antibody that specifically binds BBF-A. The invention also 
provides screening 

assays for identifying agents that can increase or decrease the binding of a 
BBF to a BIE, 

modulate the expression of a nucleic acid molecule linked to a BIE or 
modulate apoptosis in 
a cell. 



IN: 



Reed; John C, Harigai; Masayoshi 



47. Document ID: US 5616463 A 
L8: Entry 47 of 52 

File: USPT 



US-PAT-NO: 5616463 
DOCUMENT-IDENTIFIER: US 5616463 A 



Apr I, 1997 




TITLE: Methods for determining the presence of functional p53 in 
mammalian cells 

DATE-ISSUED: April 1, 1997 

US-CL-CURRENT: 435/6; 536/23.5 

APPL-NO: 8/ 288872 

DATE FILED: August 10, 1994 

PARENT-CASE: 

This is a continuation of application Ser. No. 07/974,960, filed on Nov. 12, 
1 992 now abandoned. 

AB: The dependence of ionizing radiation-induced GADD45 mRNA 
expression on the 

presence of functional p53 in mammalian cells is disclosed. First and 
second oligonucleotide 

sequences are provided which can form a double-stranded oligomer 
capable of binding to 

functional p53 protein. The present invention demonstrates that the 
dependence of ionizing 

radiation-induced GADD45 mRNA expression on the presence of 
functional p53 and the binding 

of functional p53 to a double-stranded oligomer bindinc seauence can 
serve as the basis for 

methods for determining the presence of functional p53 in mammalian cell 
lines and tumors. 



IN: Fornace, Jr.; Albert J., Kastan; Michael B. 



48. Document ID: US 5573925 A 
L8: Entry 48 of 52 

File: USPT 

Nov 12, 1996 

US-PAT-NO: 5573925 

DOCUMENT-IDENTIFIER: US 5573925 A 

TITLE: P53 proteins with altered tetramerization domains 

DATE-ISSUED: November 12, 1996 

US-CL-CURRENT: 435/69.7; 514/44, 530/350, 536/23.4 

APPL-NO: 8/347792 

DATE FILED: November 28, 1994 

AB: The present invention provides p53 proteins with altered 
tetramerization domains 

that retain wild-type p53 function, and the ability to form tetramers and 
have at least one 

of the following characteristics: (I) do not hetero-oligomerize with 
wild-type p53 or 

tumor-derived p53 mutants, and (2) restricted DNA binding specificity 
from an alteration in 

the way that the tetramerization domain orients the DNA binding domains 
of a p53 tetramer 

relative to one another. The invention also provides nucleic acids 
encoding the above 

proteins and methods of enhancing the cellular response to DNA 
damaging agents, treating 

diseases characterized by abnormal cell proliferation, and inducing 
immune tolerance to 

facilitate transplants and treatment of autoimmune disease, by 
administration of proteins of 

the invention or nucleic acid sequences encoding the proteins of the 
invention. 



IN: Halazonetis; Thanos D. 



4 difatXko* 



=> s p53 

LI 89463 P53 

=> s dna(3n)damag? 

L2 94521 DNA(3N) DAMAG? 

=> s 11 and 12 

L3 9199 LI AND L2 

=> s tumor(w)suppress? 

L4 64218 TUMOR(W) SUPPRESS? 

=> s 11 and 12 and 13 

L5 9199 LI AND L2 AND L3 

=> s 15 andpy<1994 
1 FILES SEARCHED... 

3 FILES SEARCHED... 

4 FILES SEARCHED... 

L6 233 L5 AND PY< 1994 

=>s 16(1)11 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED *L3 1(L)L1' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE- 'AND' OPERATOR ASSUMED 'L32(L)L2 r 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND* OPERATOR ASSUMED *L33(L)L3' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L34(L)L4' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L35(L)L5' 
L7 233 L6(L) LI 

=> dup rem 16 

PROCESSING COMPLETED FOR L6 

L8 126 DUP REM L6 ( 1 07 DUPLICATES REMOVED) 

=> s tumor? 

L9 1964692 TUMOR? 

=> s 18 and 19 

L10 82L8ANDL9 

-> dup rem 110 

PROCESSING COMPLETED FOR L10 

LI 1 82 DUP REM L10 (0 DUPLICATES REMOVED) 

=>dlll ibibabs 1-82 

Lll ANSWER 1 OF 82 EMBASE COPYRIGHT 2001 ELSEVIER SCI. 
B.V. 

ACCESSION NUMBER: 94016118 EMBASE 
DOCUMENT NUMBER: 1 9940 16118 

TITLE: The mdm-2 gene is induced in response to UV light in a 

***p53"* -dependent manner. 
AUTHOR: Perry M.E.; Piette J.; Zawadzki J. A.; Harvey D.; Levine 

A.J. 

CORPORATE SOURCE: Department of Molecular Biology, Princeton 
University.Princeton, NJ 08544-1014, United States 

SOURCE: Proceedings of the National Academy of Sciences of the 

United States of America, (1993) 90/24 (1 1623-1 1627). 
ISSN: 0027-8424 CODEN: PNASA6 

COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 029 Clinical Biochemistry 

LANGUAGE: English 

SUMMARY LANGUAGE: English 

AB Irradiation of mammalian cells with UV light results in a 

dose-dependent 

accumulation of the ***p53*«* **°tumor*** -suppressor gene 
product 

that is evident within 2 hr. UV treatment causes a dramatic increase in 

***p53*** -specific transcriptional transactivation activity and an 
increase in expression of the ***p53*** -responsive gene mdm-2. 
UV-stimulated mdm-2 expression is not directly correlated with the level 
of ***p53*** protein in a cell because mdm-2 induction is delayed at 



high UV doses even though ***p53*** levels rise almost immediately. 
Cells lacking ***p53*** protein do not respond to UV by increasing 
their expression of mdm-2. The delayed induction of mdm-2 at high UV 
doses 

suggests that, in addition to ***p53*** protein levels, other factors 
contribute to the regulation of mdm-2 expression following UV treatment. 
The time of induction of mdm-2 in cells treated with UV light correlates 
with recovery of normal rates of DNA synthesis, presumably after DN A 
repair. These data indicate a possible role for mdm-2 in cell cycle 
progression. 

LI 1 ANSWER 2 OF 82 HCAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 1994:100688 HCAPLUS 
DOCUMENT NUMBER: 1 20: 1 00688 
TITLE: Induction of cellular ***p53*** activity by 

***DNA*** - * "damaging*** agents and growth 

arrest. [Erratum to document cited in 

CA119(19):198646g] 
AUTHOR(S): Zhan, Qimin; Carrier, France; Fornace, Albert, J., Jr. 

CORPORATE SOURCE: Lab. Mol. Pharmacol, Natl. Cancer Inst, 
Bethesda, 

MD, 20892, USA 
SOURCE: Mol. Cell Biol ( ***19<H*** ), 13(9), 5928 

CODEN: MCEBD4; ISSN: 0270-7306 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The errors were not reflected in the abstr. or the index entries. 

Lll ANSWER 3 OF 82 MEDLINE 
ACCESSION NUMBER: 94061852 MEDLINE 
DOCUMENT NUMBER: 94061852 PubMed ID: 8242631 
TITLE: TP53 gene mutation profile in esophageal squamous cell 

carcinomas. 

AUTHOR: Audrezet M P; Robaszkiewicz M; Mercier B; Nousbaum 

JB; 

Bail J P; Hardy E; Volant A; Lozac'h P; Charles J F; 
Goueron H; + 

CORPORATE SOURCE: Centre de Biogenetique, C.D.T.S, Brest, France. 
SOURCE: CANCER RESEARCH, ***(1993 Dec 1)*** 53 (23) 

5745-9. 

Journal code: CNF; 2984705R. ISSN: 0008-5472. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 199401 
ENTRY DATE: Entered STN: 1 994020 1 
Last Updated on STN: 19940201 
Entered Medline: 19940103 
AB Esophageal squamous cell carcinoma is a form of cancer occurring most 
commonly in males, particularly those living in some areas of Asia, 
Africa, and western Europe. In some of these ***tumors*** , a sequence 
alteration has been identified in the coding region of the TP53 gene which 
is known to inactivate the ***tumor*** suppressor function of its 
product. Using a GC clamp (i.e., a GC rich domain) denaturing gradient 

gel 

electrophoresis assay we have been able to identify sequence 
modifications 

in 27 of the 32 ***tumor*** samples analyzed (84%). Most of the 
mutations occur in exon 6, a region of the gene which has not previously 
been reported as being a hot spot for the mutations of other cancers. 
Twelve of the mutations reported here have not been described in other 
types of ***rumors*** and these consist mostly of frameshift or splice 
mutations. The distribution of mutations [transitions (45%), transversions 
(34%), and frameshift (2 1 %)] suggests that the etiological contribution of 
genotoxic factors might be complex and might associate different 
exogenous 

and endogenous mutagen exposures. 

Lll ANSWER 4 OF 82 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 1993:367781 BIOSIS 
DOCUMENT NUMBER: PREV 1 99396053456 
TITLE: ***p53*«# mu i at j ons increase resistance to ionizing 

radiation. 

AUTHOR(S): Lee, Jonathan M.; Bernstein, Alan (1) 

CORPORATE SOURCE: (1 ) Div. Molecular Developmental Biol., Samuel 

Lunenfeld 

Res. Inst, Mount Sinai Hosp, 600 University Avenue, 



Toronto, ON, Canada MSG 1X5 
SOURCE; Proceedings of the National Academy of Sciences of the 

United States of America, (1993) Vol. 90, No. 12, pp. 

5742-5746. 

ISSN: 0027-8424. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB Mouse and human ***tumors*** of diverse origin frequently have 
somatically acquired mutations or rearrangements of the ***p53*** 
gene, or they have lost one or both copies of the gene. Although wild-type 

***p53*** protein is believed to function as a ***tumor*** 
-suppressor gene, it is as yet unclear how ***p53*** mutations lead to 
neoplastic development. Wild-type ***p53*** has been postulated to 
play a role in DNA repair, suggesting that expression of mutant forms of 

***p53*** might alter cellular resistance to the ***DNA*** 

** 'damage*** caused by gamma radiation. Moreover, ***p53*** is 
thought to function as a cell cycle checkpoint after irradiation, also 
suggesting that mutant ***p53*** might change the cellular 
proliferative response to radiation. We have used transgenic mice 
expressing one of two mutant alleles of ***p53*** to test this 
prediction. Our results show that expression of both mutant variants of 
the mouse ***p53*** gene significantly increases the cell ular 
resistance of a Variety of hematopoietic cell lineages to gamma radiation. 
These observations provide direct evidence that ***p53*** mutations 
affect the cellular response to ***DNA*** ***damage*** .either by 
increasing ***DNA*** repair processes or, possibly, by increasing, 
cellular tolerance to ***DNA*** ***damage*** . The association of 

***p53*** mutations with increased radioresistance suggests possible 
mechanisms through which alterations in the ***p53*** gene might 
lead 

to oncogenic transformation. 

Lll ANSWER 5 OF 82 BIOSIS COPYRIGHT 2001 BIOSIS 

ACCESSION NUMBER: 1994:34916 BIOSIS 

DOCUMENT NUMBER: PREV 1994970479 16 

TITLE: DNA strand bias in the repair of the ***p53*** gene in 

normal human and xeroderma pigmentosum group C fibroblasts. 
AUTHOR(S): Evans, Michele K. (1); Taffe, Bonita G. (1); Harris, 
Curtis 

C.;Bohr, Vilhelm A. (1) 
CORPORATE SOURCE: (1) Lab. Mol. Genetics, Natl. Inst. Aging, NIH, 
Baltimore, 

MD 21224 USA 

SOURCE: Cancer Research, (1993) Vol. 53, No. 22, pp. 5377-5381. 

ISSN: 0008-5472. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB We have measured the gene-specific and strand-specific DNA repair of 
UV-induced cyclobutane pyrimidine dimers in the ***p53*** 

***tumor*** suppressor gene in a normal, repair-proficient human 
fibroblast strain and in fibroblasts from a patient with the repair 
deficient disorder xeroderma pigmentosum, complementation xeroderma 
pigmentosum group C (XP-C), In both cell strains, repair was measured in 
the ***p53*** gene and in its individual DNA strands. For comparison, 
the repair also was measured in other genomic regions in these human 
fibroblast strains, including the housekeeping gene dihydrofolate 
reductase, and two inactive genomic regions, the delta globin gene, and 
the 754 locus of the X chromosome. In both cell strains, we find that the 

***p53*** gene is repaired faster than the dihydrofolate reductase gene 
and much more efficiently than the inactive genomic regions. Selective 
repair of the transcribed DNA strand of ***p53*** is observed in both 
human cell strains; the strand bias of repair is particularly distinct in 
XP-C. Mutations specific to the non transcribed strand may occur due to 
replication errors at the sites of unrepaired ***DNA*** ***damage*** 

. Therefore, our results predict that the majority of mutations in skin 
cancers, especially those from patients with XP-C, would occur on the 
nontranscribed strand of the ***p53*** gene. Indeed, Dumasz et al. 
(Proc. Natl. Acad. Sci. USA, in press, 1993) report such a strand bias of 
***p53* oc " mutation in skin cancers from XP-C patients. 

Lll ANSWER 6 OF 82 BIOSIS COPYRIGHT 2001 BIOSIS 

ACCESSION NUMBER: 1993:588386 BIOSIS 

DOCUMENT NUMBER: PREV 199497007756 

TITLE: Role of the ***p53*** ***tumor*** -suppressor gene 

in cell cycle arrest and radiosensitivity of Burkitf s 

lymphoma cell lines. 
AUTHOR(S): O'Connor, Patrick M. ( 1 ); Jackman, Joany ; Jondle, 



Daniel; 

Bhatia, Kishor; Magrath, Ian; Kohn, Kurt W. 
CORPORATE SOURCE: (1) Room 5C-25, Bldg. 37, National Cancer Inst., 
Bethesda, 

MD 20892 USA 

SOURCE: Cancer Research, (1993) Vol. 53, No. 20, pp. 4776-4780. 

ISSN: 0008-5472. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB We have assessed the role of the ***p53*** ***tumor*** 

suppressor 

gene in cell cycle arrest and cytotoxicity of ionizing radiation in 1 7 
Burkitt's lymphoma and lymphoblastoid cell lines. Cell cycle arrest was 
assessed by flow cytometry of cells 16 h following irradiation. In 
addition to the usual G-2 arrest, the cell lines exhibited three types of 
responses in G-l: Class I, strong arrest in G-l following radiation; Class 
II, minimal arrest; and Class III, an intermediate response. All Class I 
cells contained normal ***p53*** genes. Of the ten lines that showed 
minimal G-l arrest, eight bad mutant ***p53*** alleles, and two lines 
were heterozygous for ***p53*** mutations. Both of the lines showing 
an intermediate response contained wild-type ***p53*** . Our results 
are consistent with the view that mutations abrogate the ability of 

heterozygotes showed that the mutant protein can have a dominant 
negative 

influence upon wild-type ***p53*** , and the reduced ability of two 
normal ***p53*** lines to arrest in G-l indicated that ***p53*** 
function can be impaired by other mechanisms. The radiosensitivity of 
most 

of the lines appeared to depend on the ability of ***p53*** to induce 
a G-l arrest. The mean radiation dose that inhibited proliferation of the 
Class I lines by 50% was 0.98 Gy. Of the eight ***p53*** mutant cell 
lines tested, five lines required approximately 2.9 Gy to cause a 50% 
inhibition of cell proliferation. The two heterozygotes were also more 
resistant to radiation than the Class I cells (50% inhibitory dose, 2.1 
and 2.9 Gy). Our results suggest that radioresistance is afforded by a 
loss of function of wild-type ***p53*** , which would normally induce 

a 

G-l arrest and promote cell death in the presence of ***DNA*** 
***damage*** . 

Lll ANSWER 7 OF 82 BIOSIS COPYRIGHT 2001 BIOSIS 

ACCESSION NUMBER: 1993:365729 BIOSIS 

DOCUMENT NUMBER: PREV 1 9939605 1404 

TITLE: Induction of cellular ***p53*** activity by ***DNA*** 

- ***damaging*** agents and growth arrest. 
AUTHOR(S): Zhan, Qimin; Carrier, France; Fornace, Albert J., Jr. (1 ) 
CORPORATE SOURCE: (1 ) Lab. Mol. Pharmacol., DTP, DCT, Natl. 
Cancer Inst., 

Room 5C09, Build. 37, Bethesda, MD 20892 USA 
SOURCE: Molecular and Cellular Biology, (1993) Vol. 13, No. 7, 

pp. 

4242-4250. 

ISSN: 0270-7306. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB The ***tumor*** suppressor ***p53*** can function as a 
sequence-specific transcription factor and is required for activation by 
ionizing radiation (IR) of one or more downstream effector genes, such as 
the human GADD45 gene. One important consequence of IR that is 

probably 

mediated by these downstream effector genes is activation of the 

***p53*** -mediated G-l cell cycle checkpoint. While the induction of 
reporter constructs containing ***p53*** -binding sites has already 
been demonstrated with ***p53*** expression vectors, we have now 
demonstrated the direct activation of such a construct after treatment of 
the human RKO line, which has a normal ***p53*** phenotype, with 
various types of ***DNA*** - ***damaging*** agents and also after 
growth arrest produced by medium depletion (starvation). IR, UV 
radiation, 

and methylmethane sulfonate were found to induce ***p53*** activity 
when a stably integrated reporter construct containing functional 

***p53*** -binding sites was used and also in mobility shift assays with 
a ***p53*** -binding site from the GADD45 gene, and IR-inducible 
gene 

previously associated with growth arrest. The same cell treatments that 
induced this ***p53*** activity also caused an increase in cellular 
***p53*** protein levels. The response in cells lacking normal 




***p53*** or in RKO cells expressing a dominant negative mutant 
***p53*** was markedly reduced. Interestingly, the spectrum of 
effective 

inducing agents for the above-described experiments was similar to that 
which induces GADD45 either in cells with a normal ***p53*** status 
or, with the exception of IR, in cells lacking normal ***p53*** . These 
results indicate a role for pS3 in the IR pathway, which is completely 
***p53*** dependent, and in other genotoxic stress responses, in which 
***p53*** has a cooperative effect but is not required. 

Lll ANSWER 8 OF 82 BIOSIS COPYRIGHT 2001 BIOSIS 

ACCESSION NUMBER: 1993:321952 BIOSIS 

DOCUMENT NUMBER: PREV199396030302 

TITLE: Human papillomavirus 16 E6 expression disrupts the 

***p53*** -mediated cellular response to ***DNA*** 

♦♦♦damage*** . 

AUTHOR(S): Kessis, Theodore D.; Slebos, Robbert J.; Nelson, 
William 

G.; Kastan, Michael B.; Plunkett, Beverly S.; Han, Sung M.; 

Lorincz, Attila T.; Hedrick, Lora (1); Cho, Kathleen R. (1) 
CORPORATE SOURCE: (1) Dep. Pathol., Johns Hopkins Univ. Sch. Med., 
Baltimore, 

MD 21205 USA 

SOURCE: Proceedings of the National Academy of Sciences of the 

United States of America, (1993) Vol. 90, No. 9, pp. 
3988-3992. 
ISSN: 0027-8424. 

DOCUMENT TYPE: Article 

LANGUAGE: English 

AB Infection with certain types of human papillomaviruses (HPV) is highly 
associated with carcinomas of the human uterine cervix. However, HPV 
infection alone does not appear to be sufficient for the process of 
malignant transformation, suggesting the requirement of additional 
cellular events. After ***DNA*** ***damage*** , normal 

mammalian 

cells exhibit G-l cell-cycle arrest and inhibition of replicative DNA 
synthesis. This mechanism, which requires wild-type ♦♦*p53*** , 
presumably allows cells to undertake DNA repair and avoid the fixation of 
mutations. We directly tested whether the normal response of cervical 
epithelial cells to ***DNA*** ♦♦♦damage*** may be undermined by 
interactions between the E6 protein expressed by oncogenic HPV types 
and 

wild-type ***p53*** . We treated primary keratinocytes with the 

***DNA*** - ***damaging*** agent actinomyc in D and demonstrated 
inhibition of replicative DNA synthesis and a significant increase in 

***p53*** protein levels. In contrast, inhibition of DNA synthesis and 
increases in ***p53*** protein did not occur after actinomycin D 
treatment of keratinocytes immortalized with HPV 16 E6/E7 or in cervical 
carcinoma cell lines containing HPV 16, HPV 18, or mutant ***p53*** 
alone. To test the effects of E6 alone on the cellular response to 
***DNA*** ***damage*** , HPV 16 E6 was expressed in the 
carcinoma cell 

line RKO, resulting in undetectable baseline levels of ***p53°* 
protein and loss of the G, arrest that normally occurs in these cells 
after ***DNA*** ***damage*** . These findings demonstrate that 
oncogenic E6 can disrupt an important cellular response to ***DNA*** 

♦♦ ♦damage*** mediated by ♦♦♦p53*** and may contribute to the 
subsequent accumulation of genetic changes associated with cervical 

***tumorigenesis*** . 
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AB The molecular basis of ***tumor*** response to therapeutic radiation 
is poorly understood. Recent evidence suggests the ***p53*** 
***tumor*** suppressor gene may be involved in production of the G-l 




arrest seen following ***DNA*** ***damage*** by X-irradiation. It 
has further been proposed that ***tumor*** cells lacking the 

***p53*** checkpoint function are likely to be more sensitive to cell 
killing by X-irradiation because these cells enter S phase despite 
unrepaired ***DNA*** ***damage*** . We tested the hypothesis 
that 

***tumor*** cells with ***p53*** mutations are more radiosensitive 
by correlating the in vitro surviving fraction at 2 Gy with the mutational 
status of 24 head and neck squamous cell cancer cell lines. ***p53*** 
mutations were present in 1 5 of 24 (63%) of ***tumors*** ; all were 
homozygous changes occurring within exons 5-9. The surviving fraction at 

2 

Gy for the group with mutations was 0.568 compared to 0.507 for 
***tumors*** without mutations (P = 0.28, Mann- Whitney test). 
Furthermore, no association between radiosensitivity and mutational type, 
codon location, or predicted amino acid alteration was noted. Our data do 
not support the hypothesis that ***p53*** gene alteration predisposes 
* "tumor* ♦* cells to increased cell killing via radiation. 
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AB We have previously described 10 astrocytomas with accumulation of 
***p53*** protein but no mutations in ***p53*** exons 5-8, and we 
have suggested that they might represent overexpression of wild type 
protein or mutations in less conserved regions of the gene. To investigate 
these possibilities further, we studied the ***tumors*** with 
immunohistochemistry for wild type and mutant ***p53*** protein and 
showed that all cases stained with the wild type PAb 1 801 antibody but 
only one case stained with the mutant-specific PAb 240 antibody. To 
support the hypothesis that the accumulated ***p53*** protein is wild 
type in most cases, we used single-strand conformation polymorphism 
analysis and DNA sequencing to evaluate ***p53*** exons 4, 9, and 10 
and did not detect mutations at these loci. Although the product of the 
MDM2 oncogene binds wild type ***p53*** and may account for 
***p53*** accumulation, slot-blot analysis of these astrocytomas did 

not 

detect MDM2 gene amplification. Thus, evidence suggests that some 
astrocytomas may accumulate wild type ***p53*** protein but not as a 
result of MDM2 gene amplification. Furthermore, PAb 1801 
immunohistochemistry may not be an adequate method of screening 
astrocytomas for ***p53*** mutations. 
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AB ***Damage*** to cellular ***DNA*** greatly increases the levels 
of 

the ***tumor*** -suppressor gene ***p53*** and induces cell cycle 
arrest in G-l. A critical function of wild-type ***p53*** is its 
ability to bind to specific DNA sequences. The effect of ***DNA*** 



•♦♦damage*** on the sequence-specific DNA-binding properties of 
cellular 

***p53*** was investigated using DNA gel mobility-shift assays with 
nuclear extracts from NIH3T3 cells. ***DNA*** ***damage*** 
(initiated by radiation) induced a rapid, eye loheximide-sensi live increase 
in the levels of nuclear ***p53*** -DNA binding activity and an 
increase in the half-life of the * * *p53 * * * protein. Increased 

***p53*** -DNA binding activity could be detected at low (0.2 Gy), 
non-lethal doses of radiation. The ***tumor*** promoter 
1 2-O-tetradecanoyl phorbol 1 3-acetate (TP A) attenuated the ***DNA*** 
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•damage*** -induced increase in ***p53*** -DNA binding activity 

decreasing the half-life of the ***p53*** protein. The ***tumor*** 
promoter properties of TPA may therefore be mediated by interfering with 
the cellular ***p53*** response to ***DNA*** ***damage*** . 
The 

increased levels of ***p53*** bound to specific ***DNA*** 
sequences following ***DNA*** ***damage*** may induce cell 
cycle 

arrest. ***p53*** -mediated growth arrest could occur by inhibition of 
DNA replication and/or alterations in transcription of cell cycle genes. 
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AB Exposure to UV radiation has long been associated with the 
development of 

skin cancers. To identify the molecular targets in U V carcinogenesis, we 
analyzed 1 1 UV-induced murine skin cancers for mutations in the 
***p53*** ***tumor*** suppressor gene and found a 100% 
incidence 

rate. Such a high frequency of ***p53*** mutations is unprecedented 
and suggests that this gene plays an important role in the development of 
UV-induced skin cancers. The mutations were predominantly 
"UV-signature" 

transitions (C->T and CC~>TT) at pyrimidine-rich sequences located on 
the nont ran scribed strand of the gene. In addition, seven ***tumors*** 
harbored multiple mutant alleles of ***p53*** , providing strong 
evidence for ***tumor*** heterogeneity at the molecular level. 
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AB The ***p53*** ***tumor*** -suppressor gene encodes a nuclear 
phosphoprotein that arrests cell cycle progress at G-l. It may facilitate 

***DNA*** ***damage*** repair and is frequently mutated in many 
human ***tumors*** . Hodgkin disease, a malignant condition of the 
lymphoid system, is characterized by the presence of Reed-Sternberg cells 
and mononuclear variants (Hodgkin cells), whose etiology remains 

unknown. 

The large multinucleated Reed-Stemberg cells often comprise It 1% of the 
total cell population within a biopsy specimen and are thought to be the 
neoplastic component in an admixture of reactive cells. It has been shown 
in the large majority of cases that up to 60% of these multinucleated 
cells react with CM-1, an anti- ***p53*** antibody. However, whether 
this "overexpression" of ***p53*** protein reflects abnormality at the 
DNA level can no longer be assumed by immunocytochemistry alone. 
***p53*** from six Hodgkin disease-derived cell lines was examined 

by 

immunoprecipitation, polymerase chain reaction (PCR)-single-strand 
conformation polymorphism analysis, and sequencing. In one cell line, 
point mutations were identified in exons 5 and 8 of ***p53*** . 
Sequencing of cloned PCR products confirmed the mutations to be on 
different alleles. A strategy involving extraction of nuclei followed by 



overexpression in the Reed-Sternberg cells from patient biopsy material 
was due to mutations in this gene. Single-strand conformation 
polymorphism 

revealed additional bands in the polyploid nuclear preparations, 
suggesting abnormalities, and sequence analysis confirmed the presence of 
point mutations. 
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AB The errors were not reflected in the abstr. or the index entries. 

Lll ANSWER 16 OF 82 HCAPLUS COPYRIGHT 2001 ACS 

ACCESSION NUMBER: 1994:25645 HCAPLUS 

DOCUMENT NUMBER: 1 20:25645 

TITLE: Role of the *** p 53*** gene in apoptosis 

AUTHOR(S): Takahashi, Rei; Yamamoto, Kanjo; Okuyama, 

Takazo 

CORPORATE SOURCE: Fac. Med., Kyoto Univ., Kyoto, 606, Japan 
SOURCE: Jikken Igaku ( *«1993*** ), 1 1(17), 2403-7 

CODEN: JIIGEF; ISSN: 0288-5514 
DOCUMENT TYPE: Journal; General Review 
LANGUAGE: Japanese 

AB A review, with 13 refs., on the role of ***p53*** gene in apoptosis in 
relation to DNA repair, discussing the ***tumor*** suppressing effects 
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of ***p53*** , cell growth stimulation and apoptosis, ***DNA*** 
♦♦♦damage"* and ***p53*** expression, and apoptosis induction 

control of ♦♦♦p53*** expression. 
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AB We have investigated the effect of chemotherapeutic and ***DNA*** 
♦♦♦damaging*** agents on binding of the ***tumor^ suppressor 
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♦♦♦p53 M+ -DNA binding was seen for treatment with radiation, 
hydrogen 

peroxide, actinomycin D, Adriamycin, etoposide, camptothecin, 
5-fluorouracil, mitomycin C, and cisplatin. These results showed that 
DNA 

strand breaks were sufficient to lead to increased levels of ***p53*** 

. The protein synthesis inhibitor cycloheximide blocks the increase in 
***p53*** following ***DNA**» ♦♦♦damage 0 * . The increase in 
♦♦*p53* $ * activation in camptothecin treated cells may result, at least 

in part, from an increased half-life of the protein and consequent 

increases in intracellular protein concentration. 
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AB Chronic abuse of the analgesic drug phenacetin is associated with an 
increased risk of development of transitional cell carcinomas of the 
urinary tract. It is unclear whether phenacetin acts through chronic 
tissue damage (phenacetin nephropathy) or via a genotoxic metabolite 
causing promutagenic DNA lesions. In the present study, we investigated 

15 

urothelial carcinomas from 13 patients with evidence of phenacetin abuse. 
♦♦♦Tumors*** were screened for ***p53*** mutations in exons 5-8 

by 

single-strand conformation polymorphism (SSCP) analysis, followed by 
direct sequencing of PCR-amplified DNA. ***p53*** Mutations were 
detected in 8/14 primary ♦♦♦tumors*** (57%). All except one were 
rnissense mutations located in exon 5 (three mutations), exon 6 (one), exon 
7 (two) and exon 8 (one). The type of mutation varied, with a preference 
for CpG sites. A frameshift mutation resulting from the insertion of a 
single cytosine at codons 151/152 was detected in a bladder 
***tumcr*** 

and its lung metastasis. Urothelial carcinomas located in the renal pelvis 
and in the ureter of the same patient exhibited two different mutations, 
strongly suggesting that they developed independently. Another patient 
had 

♦••rumors*** in the renal pelvis and bladder, both of which contained 



the same ***p53*** mutation, indicating intracavitary metastatic 
spread. This demonstrates that screening of ♦♦♦p53*** mutations 
allows 

the clonal origin of ***tumors*** in patients with multiple primary 
and metastatic lesions to be determined. None of the ♦♦♦tumors" 4 
investigated contained mutations in codons 12,13 or 61 of H-ras or K-ras 
protooncogenes. 
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AB We examined allelic loss in colon ♦♦♦tumors*** induced by 

1 ,2-dimethylhydrazine (DMH) in Fl hybrid mice, using sequence-tagged 
microsatellite site (STMS) primers derived from the chromosomal region 
closely linked to the ***p53*** locus. Polymerase chain reaction - 
single-strand conformation polymorphism (PCR-SSCP) analysis of 155 

colonic 

♦♦♦tumors*** with two STMS markers revealed that no genetic 
alterations 

had occurred in these ♦♦♦tumors*" , except for one case where one of 
the markers detected an increase of one CA repeat unit in one allele. No 
allelic loss at the loci closely linked to the ***p53*** locus 
strongly suggests that allelic loss at the ***p53*** locus is not 
involved in DMH-induced colon carcinogenesis in mice. 
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AB A distinct mutational spectrum for the ***p53*** ***tumor*** 

known exposures to cigarette smoke. Single-strand conformational 
polymorphism analysis of exons 5 through 8 of the ***p53*** gene 
showed inactivating mutations in 16 of 40 (40%) bladder ***tumors*** 
from smokers and 13 of 40 (33%) ***tumors*** from lifetime 
nonsmokers. 

Overall, 13 of the 50 (26%) total point mutations discovered in this and 
previous work were G:C fwdarw C:G transversions, a relatively rare 
mutational type in human ***tumors*** . In six ***tumors*** , 
identical AGA (Arg) fwdarw ACA (Thr) point mutations at codon 280 
were 

observed, suggesting a mutational hotspot in these ♦♦♦tumors*** . 
Comparison of the mutational spectra from smokers and nonsmokers 
revealed 

no obvious differences in the types or positions of inactivating 
mutations ; however, 5 of 1 5 * * * tumors * * * containing point mutations 
from cigarette smokers had double mutations, four of which were tandem 
mutations on the same allele. No double mutations were found in 
***tumors*** from nonsmoking patients. None of the mutations in 
smokers 

were G:C fwdarw T:A transversions, which would be anticipated for 
exposure 

to the suspected cigarette smoke carcinogen 4-aminobiphenyl. The result 
suggest that, although cigarette smoke exposure may not significantly 
alter the kinds of mutations sustained in the ***p53*** gene, it may 
act to increase the extent of ***DNA*** ***damage*** per 
mutagenic 
event. 
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AB Wild-type ***p53*** is a ***tumor*** -suppressor gene that can 
induce cell death by apoptosis when expressed in myeloid leukemic and 
some 

other types of ***tumor*** cells. However, the question remained as to 
what extent wild-type ***p53*** is a mediator of apoptosis in normal 
cells. We have used mice deficient in wild- type ***p53*** to 
determine whether induction of apoptosis in hematopoietic cells from 



these 

***p53*** deficient mice is defective. We show here that bone marrow 
myeloid progenitor cells from ***p53*** -deficient mice are more 
resistant to induction of apoptosis when there was only a low 
concentration of the viability factors granulocyte-macrophage 
colony-stimulating factor; interleukins-1. alpha., -3, and -6; or stem cell 
factor; or when apoptosis was induced in these cells by irradiation or 
heat shock. The loss of one allele of wild-type ***p53*** was 
sufficient for increased resistance. The higher resistance to apoptosis in 

***p53*** -deficient mice was also found in irradiated thymocytes, but 
not in thymocytes treated with dexamethasone or in mature peritoneal 
granulocytes. The degree of resistance in irradiated myeloid progenitors 
and thymocytes showed a dosage effect of the number of wild-type 

♦♦*p53*** genes. The results show that wild-type ***p53*** is 
involved in the induction of apoptosis by some agents in normal 
hematopoietic cells. Loss of wild-type ***p53*** can, therefore, 
contribute to *** tumor*** development by decreasing cell death at low 
concentrations of viability factors and after exposure to a ***DNA*** - 

♦♦♦damaging*** agent. The results also show that there are wild-type 

***p53*** -dependent and -independent pathways of normal cell 
apoptosis. 
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AB Although the primary cellular targets of many anticancer agents have 
been 

identified, less is known about the processes leading to the selective 
cell death of cancer cells or the molecular basis of drug resistance. 
***p53*** - deficient mouse embryonic fibroblasts were used to 
examine 

systematically the requirement for ***p53*** in cellular sensitivity 
and resistance to a diverse group of anticancer agents. These results 
demonstrate that an oncogene, specifically the adenovirus El A gene, can 
sensitize fibroblasts to apoptosis induced by ionizing radiation, 
5-fluorouracil, etoposide, and adriamycin. Furthermore, the ***p53*** 

***tumor*** suppressor is required for efficient execution of the death 
program. These data reinforce the notion that the cytotoxic action of many 
anticancer agents involves processes subsequent to the interaction 
between 

drug and cellular target and indicate that divergent stimuli can activate 
a common cell death program. Consequently, the involvement of 
***p53*" 

in the apoptotic response suggests a mechanism whereby ***tumor*** 
cells can acquire cross-resistance to anticancer agents. 
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AB The ***p53*** tumour suppressive gene is the most widely mutated 
gene 

inhuman ***tumori genesis*** . ***p53*** encodes a transcriptional 
activator whose targets may include genes that regulate genomic stability, 
the cellular response to ***DNA*** ***damage*** , and cell-cycle 
progression. Introduction of wild-type ***p53*** into cell lines that 
have lost endogenous ***p53*** function can cause growth arrest 
induce 

a process of cell death known as apoptosis. During normal development, 
self-reactive thymocytes undergo negative selection by apoptosis, which 
also an be induced in immature thymocytes by other stimuli, including 
exposure to glucocorticoids and ionizing radiation. Although normal 
negative selection involves signalling through the T-cell receptor, the 
induction of apoptosis by other stimuli is poorly understood. We have 
investigated the requirement for ***p53*** during apoptosis in spouse 
thymocytes. We report here that immature thymocytes lacking 
***p53*** 

die normally when exposed to compounds that may mimic T-cell receptor 
engagement and to glucocorticoids but are resistant to the lethal effects 
of ionizing radiation. These results demonstrate that ***p53*** is 
required for radiation-induced cell death in the thymus but is not 
necessary for all forms of apoptosis. 
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AB Aberration within the p54 ***tumor*** suppressor gene is the most 

frequently identified genetic damage in human cancer. Regulatory 
functions 

proposed for the ***p53*** protein include modulation of the cell 
cycle, cellular differentiation, signal transduction, and gene expression. 
Additionally, the ***p53*** gene product may guard the genome 
against 

incorporation of ***damaged*** ***DNA*** . To facilitate study of 
its role in carcinogenesis using a common animal model, we determined 

the 

structure of the rat ***p53*** gene. We identified 1 8 splice sites and 
defined 25 bases of the intervening sequences adjacent to these sites. We 
also discovered an allelic polymorphism that occurs within intron 5 of the 
gene. The rat gene approximates the mouse ortholog. It is 12 kb in length 
with the non-coding exon 1 separated from exon 2 by 6.2 kb in intervening 
sequence. The location and size of all rat gene introns approximate those 
of the mouse. Whereas the mouse and human gene each contain 1 1 exons, 

the 

rat ***p53*** gene is composed of only 10. No intervening sequence 
occurs between the region of the rat gene corresponding to exons 6 and 7 
of the mouse and human ***p53*** genes. This implies intron 6 may be 
functionally insignificant for species in which it is retained. To 
extrapolate to ***p53*** involvement in human ***tumorigenesis*** 

we suggest that involvement in human ***tumorigenesis*** , we suggest 
that mutational events within intron 6 may not be of pathological 
significance, unless splicing is hindered. 
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AB A temperature-sensitive mutant of murine ***p53*** (p53Val-135) 
was 

t ran s feet ed by electroporation into murine erythroleukemia cells (DP 16-1) 
lacking endogenous expression of ***p53*** . While the transfected 
cells grew normally in the presence of mutant ***p53*** (37.5 degrees 
C), wild-type ***p53*** (32.5 degrees C) was associated with a rapid 
loss of cell viability. Genomic DNA extracted at 32.5 degrees C was seen 
to be fragmented into a characteristic ladder consistent with cell death 
due to apoptosis. Following synchronization by density arrest, transfected 
cells released into Gl at 32.5 degrees C were found to lose viability more 
rapidly than did randomly growing cultures. Following release into Gl, 
cells became irreversibly committed to cell death after 4 h at 32.5 



of fragmented DNA. Synchronized cells allowed to pass out of Gl prior to 
being placed at 32.5 degrees C continued to cycle until subsequently 
arrested in Gl ; loss of viability occurred following Gl arrest. In 
contrast to cells in Gl, cells cultured at 32.5 degrees C for prolonged 
periods during S phase and G2/M, and then returned to 37.5 degrees C, 

did 

not become committed to cell death. Gl arrest at 37.5 degrees C, utilizing 
either mimosine or isoleucine deprivation, does not lead to rapid cell 
death. Upon transfer to 32.5 degrees C, these Gl synchronized cell 
populations quickly lost viability. Cells that were kept density arrested 
at 32.5 degrees C (GO) lost viability at a much slower rate than did cells 
released into Gl . Taken together, these results indicate that wild-type 

***p53*** induces cell death in murine erythroleukemia cells and that 
this effect occurs predominantly in the Gl phase of actively cycling 
cells. 
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AB We have examined ***p53*** protein levels in cell lines selected for 

resistance to the chemotherapeutic drug cis-diamminedichloroplatinum 
(II), 

cisplatin. The majority of the independent cisplatin-resistant clones 
isolated by a single selection with cisplatin from the ovarian tumour cell 
line A2780 showed increased levels of ***p53*** protein compared to 
the parental cell line. Elevated *** p 53*** protein levels were also 
observed in cisplatin-resistant ovarian human tumour lines isolated after 
multiple exposures to cisplatin (A2780/cp70 and OVIP/DDP). Direct PCR 
sequencing of *»*p53*** cDNAs showed that both the A2780/cp70 
and the 

parental A2780 cell lines had a wild-type ***p53*** gene sequence. 
The 

O VIP and OVIP/DDP lines both had a heterozygous mutation at codon 
126. 

Cell -cycle analysts after gamma-irradiation or cisplatin treatment showed 



evidence of a G1/S and G2/M cell-cycle checkpoint in both A2780/cp70 
and 

the sensitive parental cell lines. However, the resistant cell line 
A2780/cp70 showed less inhibition of DNA synthesis after 
gamma-irradiation 

than the sensitive cell line. Transfection of a mutant ***p53*** gene 
construct (containing a mutation at codon 143, val to ala) into the 
A2780/cp70 resistant cells conferred a significantly increased sensitivity 
to cisplatin, suggesting that ***p53*** is a direct determinant of 
cisplatin resistance in these cells. However, expression of this mutant 
***p53*** in the A2780 cells did not affect sensitivity. 
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AUTHOR: Debbas M; White E 

CORPORATE SOURCE: Center for Advanced Biotechnology and 
Medicine, Rutgers 

University, Piscataway, New Jersey 08854. 
CONTRACT NUMBER: CA53370 (NCI) 

SOURCE: GENES AND DEVELOPMENT, ***(1993 Apr)*** 7 

(4) 546-54. 

Journal code: FN3; 871 1660. ISSN: 0890-9369. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 199304 
ENTRY DATE: Entered STN: 1 99305 1 4 
Last Updated on STN: 19930514 
Entered Medline: 19930429 
AB Transformation of primary rodent cells by the adenovirus E 1 A and E 1 B 
oncogenes is a two-step process, where El A-dependent induction of 
proliferation is coupled to E IB-dependent suppression of programmed cell 
death (apoptosis). The El B gene encodes two distinct transforming 
proteins, the 19K and 55K proteins, both of which independently 
cooperate 

with El A. El B 19K or 55K protein, or the human Bcl-2 protein, functions 

to 

suppress apoptosis and thereby permits transformation with El A. The 
E1B 

55K protein blocks ***p53*** ***tumor*** suppressor protein 
function, indicating that ***p53*** may mediate apoptosis by El A. In 
the mutant conformation, ***p53*** blocked induction of apoptosis by 
El A and efficiently cooperated with El A to transform primary cells. 
When 

*°*p53°** was returned to the wild-type conformation, El A+ 

transformants underwent cell death by apoptosis. This induction of 
apoptosis by conformational shift of ***p53*** from the mutant to the 
wild-type form was inhibited by expression of the E1B \9K protein. Thus, 
the ***p53*** protein may function as a *** tumor*** suppressor by 
initiating a cell suicide response to deregulation of growth control by 
E1A. E1B 19K and 55K proteins provide separate mechanisms that 
disable the 



cell suicide pathway of ***p53*** . 
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AB The human polyomavirus JC virus (JCV) is highly ***tumorigenic*** 
in 

rodents, but transforms cells in culture inefficiently. To explore the 
basis for JCV's restricted transforming behavior, nonpermissive Rat2 cells 
were cotransfected with pSV2-neo (encodes G4 18 resistance) and viral 
DNAs 

including prototype, variant, and mutant JCV genomes and two 
JCV-SV40 

chimeras. By selecting cells displaying G4 1 8 resistance, lines were 
established that contain viral DNA and exhibit a wide range of 
transformed 

phenotypes. The G41 8-resistant lines were tested for their ability to grow 
under anchorage-independent conditions, to overgrow a monolayer of 
untransformed cells, and to form dense colonies on plastic. Expression of 
the viral T and t proteins and interaction of T protein with the cellular 
anti-oncoprotein ***p53*** were measured. Also determined was the 
number of intact viral early coding regions integrated within the cellular 
DNA. The results of these studies suggested that most of the 
G41 8-resistant lines failed to express JCV T protein above a minimum 
threshold level required for their conversion to a fully transformed 
phenotype. In anchorage-independent growth assays, higher levels of a 
1 7-kDa T-related peptide in JCV transformants appeared to compensate 

for 

decreased T antigen levels . Compari sons oftheTto ***p53*** ratios 
in the cell lysates suggested that the quaternary structure of the JCV 
protein differed from that of its S V40 counterpart in the T- ***p53*** 
complex. The presence of multiple vs single integrated copies of the viral 
genome in the cells did not correlate with elevated T antigen expression 
or an enhanced transformation status. 
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AB DNA-activated protein kinase (DNA-PK) is a nuclear serine/threonine 
protein kinase that is activated in vitro by DNA fragments. The cellular 
targets of DNA-PK are nuclear, DNA-binding, regulatory proteins 

including 

Spl, Fos, Jun, Myc, the ***tumor*** suppressor protein ***p53*** , 
and RNA polymerase II. These characteristics suggest a role for DNA-PK 

in 

coordinating nuclear processes and as a modulator of checkpoint 
mechanisms 

activated by ***DNA*" *"damage*** . 
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AB The sequence of biochemical and molecular events that mediate growth 
arrest and cell death in * "tumor*" cells exposed to agents that 
induce ***DNA*** * "damage*** is poorly defined. This 
commentary 

exploits the recent explosion of information regarding oncogenes, 
***tumor*** suppressor genes, and cell -cycle regulatory genes to 
develop 

a model for growth arrest/cell death. The model focuses on changes in the 
expression of these genes, in the level and phosphorylation of their 
protein products, and in the interaction(s) between these proteins. It is 
recognized that such a model is, of necessity, incomplete, since new gene 
functions associated with the cellular response to ***DNA*** 
***damage*** will continuously be uncovered; in addition, the 
proposed 

sequence of events will likely require modification as the relationships 
between the functions of the discrete gene products are clarified. 
Nevertheless, it is hoped that this commentary will provide a conceptual 
framework within which to fit currently available information as well as 
future findings relating to the expression and function of ***DNA*** - 

* "damage*** -responsive genes, and that the sections of the model that 
are incomplete will provide a springboard for the development of research 
approaches designed to answer specific questions regarding the nature of 
the cellular response to ***DNA*** ***damage*** . 
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AB We have shown elsewhere that highly non-uniform exposure to ionizing 



radiation from authentic Chernobyl-released and artificially-produced hot 
particles (fragments of nuclear fuel) transform fibroblastic 10T1/2 cells 
in vitro effectively. We have also shown that hot-particle exposure leads 
to mutation and overexpression of the ***tumor*** suppressor gene 
***p53*** (and some other growth-related genes) in mouse skin in vivo 

at 

a high frequency. In the present paper it is shown that hot particles 
produced by irradiating natural uranium with slow neutrons, when 
implanted 

(immobilized) under the skin of hairless and nude mice, induce epidermal 
tumours in excess compared with the conventional non-threshold 
stochastic 

model of radiation-induced cancer. One explanation for the effectiveness 
of the hot-particle exposure, under the present assay conditions, is that 
the same cells in which specific radiation-induced ***DNA*** 

* "damage*** is most likely to occur, are forced into sustained mitotic 
activity in the chronic wound which develops around the radiation source 
(combined genotoxic and nongenotoxic effects). The results are consistent 
with a role for cell proliferation in multistage carcinogenesis in mouse 
skin. 
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AB Cells and tissues have developed a variety of ways of responding to a 
hostile environment, be it from drugs (toxins) or radiation. Three 
categories of radiation ***damage*** limitation are: (i) ***DNA*** 
repair (ii) changes in cellular metabolism (iii) changes in cell 
interaction (cell contact or tissue-based resistance; whole organism based 
resistance). DNA repair has been evaluated predominantly by the study of 
repair-deficient mutants. The function of the repair genes they lack is 
not fully understood, but some of their important interactions are now 
characterized. For example, the interaction of transcription factors with 
nucleotide excision repair is made clear by the genetic syndromes of 
xeroderma-pigmentosum groups B, D and G. These diseases demonstrate 
ultraviolet light sensitivity and general impairment of transcription: 
they are linked by impaired unwinding of the DNA required for both 
transcription and repair. The transfer of DNA into cells is sometimes 
accompanied by a change in sensitivity to radiation, and this is of 
special interest when this is the same genetic change seen in 

* "tumors*** . DNA repair has a close relationship with the cell cycle 
and cell cycle arrest in response to damage may determine sensitivity to 
that * "damage*** . ***DNA"* repair mechanisms in response to a 
variety of drugs and types of radiation can be difficult to study because 
of the inability to target the damage to defined sequences in vivo and the 
lack of a satisfactory substrate for in vitro studies. Changes in cellular 
metabolism as a result of ionizing radiation can impart radiation 
resistance, which is usually transient in vitro, but may be more 
significant in vivo for tissues or *" tumors*** . The mechanisms by 
which damage is sensed by cells is unknown. The detection of free 

radicals 

is thought likely, but distortion to DNA structure or strand breakage and 
a direct effect on membranes are other possibilities for which there is 
evidence. Changes in extracellular ATP occur in response to damage, and 
this could be a direct membrane effect. External purinergic receptors can 
then be involved in signal transduction pathways resulting in altered 
levels of thiol protection or triggering apoptosis. Changes in the 
functional level of proteins as a consequence of ionizing radiation 
include transcription factors, for example c-jun and c-fos; cell cycle 
arrest proteins such as GADD (growth arrest and °*°DNA"* 
e "damage"* inducible proteins) and *"p53"* ; growth factors 

such 

as FGF, PDGF; and other proteins leading to radioresistance. Mechanisms 
for intercellular resistance could be mediated by cell contact, such as 
gap junctions, which may help resistance to radiation in non-cycling 
cells. Paracrine response mechanisms, such as the release of angiogenic 
factors via membrane transport channels may account for tissue and 
***tumor*** radiation resistance. Endocrine response mechanisms may 




also 

contribute to tissue or ***tumor*** resistance. 
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AB The ***tumor*** suppressor ***p53*** exerts important 
protective 

functions towards ***DNA*** - ***damaging*** agents. Its 
inactivation by allelic deletions or point mutations within the 
***P53*** gene as well as complex formation of wildtype ***p53*** 

Witii CciiUioT OF Vuai prOtciOS iS a COiiunun wu CFUCiai event in 

carcinogenesis. Mutations increase the half-life of the ***p53*** 
protein allowing the immunohistochemical detection and anti- ***p53*** 
antibody formation. Distinct G to T point mutations in codon 249 leading 
to a substitution of the basic amino acid arginine by the neutral amino 
acid serin are responsible for the altered functionality of the mutant 
gene product and were originally identified in 8 of 1 6 Chinese and 5 of 1 0 
African HCC patients. Both groups are frequently exposed to mycotoxin 
contaminations of their food. Today an average ***P53*** gene 
mutation 

rate of 25% is assumed for high-aflatoxin B-l -exposure regions. This is 
double the rate observed in low-aflatoxin B-l -exposure countries. 
Although 

many HCC patients displaying ***P53*** mutations also suffer from 
HBV 

infection, which itself can lead to rearrangements of ***P53*** coding 
regions or induce the synthesis of viral proteins possibly interacting 
with ***p53*** , the specific G to T transversion within codon 249 of 
the ***P53*** gene seems to directly reflect the extent of aflatoxin 
B-l exposure. 
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AB Cancer therapy drugs, such as diamminedichloroplatinum (cisplatin), 
mitomycin C, etoposide and a number of other compounds, as well as 
energy-rich radiation, are known to act on cellular DNA. These agents are 
shown to induce nuclear accumulation of the so-called ***tumor*** 
-suppressor protein ♦♦♦p53*** in fibroblastoid cells, as well as in 
epithelioid normal and immortalized cells of murine, simian, and human 
origin. ***p53*** accumulation starts a few hours after treatment and 
can remain detectable in surviving cells for at least 20 days. 
Accumulation occurs because of increased ***p53*** protein stability 
and depends on ongoing translation. It is not the result of enhanced gene 
expression. A number of cell cycle inhibitors do not affect ***p53*«* 
protein accumulation, suggesting that the process may start from several 
points in the cell cycle. Since the increase in the nuclear ***p53*°* 
protein levels occurs within a few hours in most of the treated normal 
diploid cells, it is unlikely that the accumulated ***p53*** protein 
is derived from a mutated **'p53*** gene. The results obtained are in 
accordance with the view that the ***DNA*** ***damage*** 

-induced 

***p53*** accumulation may either inhibit cell growth, allowing DNA 
repair process, or, in the case of severe damage, initiate apopotosis. 
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AB The ***p53*** tumour suppressor gene is turning out to be a useful 
reporter for the stigmata of past genotoxic exposure. About half of all 
human cancers contain ***p53*** mutations most of which occur in 

those 

regions (exons 5-8) of the gene that are highly conserved during 
evolution. Mutations are mainly of the missense type and their frequency 
and distribution vary among different kinds of cancer. The ability to 
detect all six possible base-substitution mutations in the ***p53*** 
gene in human tumours makes it possible to construct mutational spectra 
for different cancers at a locus clearly implicated in carcinogenesis. 
Transitions at one particular hotspot - the CpG dinucleotide - occur 
frequently in many cancers and may reflect endogenous mutation. A 
reduction in the proportion of CpG mutations at the expense, for example, 
of an increase in GC to TA transversions may signal the effect of an 
exogenous mutagen. We exploited these features of the ***p53«** ge ne 
to examine the evidence that a previously unsuspected genotoxic exposure 
may contribute to the high incidence of breast cancer in women living in 
rich industrialized countries. We compiled a mutational spectrum of 
***p53*** from 120 breast cancers and compared it with the spectrum 

from 

145 colorectal cancers and 246 lung cancers. A germline ***p53*** 



spectrum was constructed using data from 27 patients. Two hundred 
germline 

mutations in the haemophilia B gene served as a "background* spectrum. 
The 

spectrum of mutations in the ***p53*** gene in breast cancer revealed 
a reduction in the proportion of G - A and C - T transitions at CpG 
dinucleotides compared with colorectal cancer (P < 0.0005) and an 
increase 

in G - T trans versions (P < 0.0005). Other mutations showed no 
significant 

differences from colorectal cancer or germline mutational spectra. In 
breast cancer, as in lung cancer, G - T transversions were 
over-represented at CpG dinucleotides and there was also a G - T hotspot 
at codon 157 that was not seen in colorectal cancer. Moreover, G - T 
transversions were much more common on the coding strand, as in lung 
cancer. Thus, the mutational spectrum in the ***p53*** gene of breast 
cancer differs significantly from that thought to be attributable to 
endogenous or background mutagenic processes. It resembles more 
closely 

the lung cancer spectrum, which is probably caused by exogenous 
mutagenic * 

chemicals. These findings pose the following questions. Is a mutagenic 
agent of exogenous or endogenous origin involved in the aeiioiogy of 
breast cancer? Is the breast epithelium and/or its neoplastic derivatives 
less efficient at repairing ***DNA*** ***damage*** than are 
colorectal epithelial cells? 
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AB We investigated 1 6 urothelial carcinomas from 1 3 patients with 
evidence of 

phenacetin abuse for ***p53*** mutations by single-strand 
conformation 

polymorphism (SSCP) analysis and direct DNA sequencing. ***p53*** 
mutations were detected in 8 of 14 primary ***tumors*** (57%). 
Missense mutations were located in exon 5 (3 mutations), exon 6 (1), exon 
7 (2) and exon 8 (1). An insertion of a single cytosine in exon 5 was 
detected in a bladder ♦♦♦tumor*** and its lung metastasis. In one 
patient, urothelial carcinomas in the renal pelvis and in the ureter 
exhibited two different mutations, strongly suggesting that these 

* * *tumors * * * developed independently. In contrast, the * * * tumors * * * 
in the renal pelvis and bladder of another patient contained the same 
mutation, indicating intracavitary metastatic spread. Our data support the 
view that phenacetin causes urothelial carcinomas through chronic tissue 

♦•♦damage*** rather than promutagenic ***DNA*** lesions. 
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AB Chemical and physical carcinogens, present in our environment and 
encountered in a variety of occupations, produce ***damage*** to 

♦♦♦DNA*** . X-rays produce directionizations and indirect hydroxyl 
radical attack. UV light in the short wavelength is specifically absorbed 
by unsaturated bonds in DNA, RNA, and proteins. There are a number of 
genetic sites that are specifically affected by environmental agents, and 
an increased sensitivity is found in certain genetic diseases. The 
development of a fully malignant *♦* tumor*** involves the activation 
or altered expression of oncogenes or the inactivation of ***tumor*** 
-suppressor genes that control normal cellular development. Mutations in 
the ***p53*** ***tumor*** -suppressor gene are common in diverse 
types of cancer and could perhaps provide clues to the etiology of some 
cancers and to the effect of various environmental and occupational 
carcinogens in cancer development. The fact that environmental factors 

are 

involved to a great extent in cancer suggest that cancer may be 
preventable. Experimental as well as epidemiological data indicate that a 
variety of nutritional factors can act as anti carcinogens and inhibit the 
process of cancer development and reduce cancer risk. The interaction of 
cells with a number of environmental and occupational genotoxic 
substances 

such as X-rays, UV light, and a variety of chemicals including ozone 
results in an enhanced generation of free oxygen radicals and in modified 
pro-oxidant states. A number of nutritional factors such as vitamins A, C, 
E, .beta.-carotene, and micronutrients such as selenium act as 
antioxidants and anticarcinogens. Certain hormones such as thyroid 
hormones enhance oxidative processes and act as a co-transforming factor 
in carcinogenesis. A number of bioactive lipids act as cancer preventive 
agents. Sphingolipids act on signal transduction pathways and inhibit 
protein kinase C and multistep carcinogenesis. Sphingolipids are found in 
dairy products and milk, .omega. -3 fatty acids suppress X-ray induced 
transformation as well as promotion. They also inhibit transformation by 
the ras oncogene. The .omega. -3 fatty acids act in part by reducing 
prostaglandin synthesis. In addition, the ?-3 fatty acids alter the 
composition of membrane fatty acids that are released from one or more 
phospholipids, causing remodeling of cellular phospholipids and reduced 
arachidonate-containing species. Such remodeling interferes with 
transformation. 
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AB Defects in nucleotide excision repair are associated with the human 
condition xeroderma pigmentosum which predisposes to skin cancer. Mice 
with defective DNA repair were generated by targeting the excision repair 
cross complementing gene (ERCC-1) in the embryonic stem cell line, 

HM-1. 

Homozygous ERCC-1 mutants were runted at birth and died before 
weaning 

with liver failure. Examination of organs revealed polyploidy in perinatal 
liver, progressing to severe aneuploidy by 3 weeks of age. Elevated 

***p53*** levels were detected in liver, brain and kidney, supporting 
the hypothesised role for ***p53*** as a monitor of ***DNA*** 

***damage*** . 
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AB Recent evidence suggests that exposure of cells to ***DNA*** - 
•♦•damaging*" agents causes a rise in the levels of the ***p53*** 
•♦♦tumor*** suppressor protein and arrest of progression through the 
cell cycle. ***p53*** may therefore resemble a member of the RAD 
gene 

class identified in yeast, RAD9, which allows cells to repair DNA before 
continuation of the cell cycle. The evidence that ***p53*** is a 



sequence-specific, DNA-binding protein that can regulate transcription 
suggests several ways in which ***p53*** might effect this growth 
cessation. 
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AB Exposure of normal adult human skin to doses of U V irradiation that 
induced mild sunburn resulted in the rapid appearance of ***p53*** 
protein in the epidermis and superficial dermal fibroblasts. 
Immunohistological analysis with a panel of antibodies established that 
while ***p53*** staining was not seen in normal skin it appeared 
within 2 h of UV exposure. The level of ***p53*** immunostaining 
peaked at 24 h and returned to undetectable levels within 360 h. The 
induction of proliferating cell nuclear antigen (PCNA)(which is required 
for both DNA replication and repair) followed a similar spatial and 
temporal pattern to ***p53*** . The UV irradiation did not induce a 
mitotic response or the replication-associated antigens DNA polymerase 
alpha or Ki67. The accumulation of high levels of ***p53*** and 

PCNA 

in response to UV doses to which many human populations are routinely 
exposed provides strong support for a model in which normal ***p53*** 
acts as part of the ***DNA*** ***damage*** response in vertebrate 
cells. Such a model is consistent with the profound ***tumor*** 
-suppressor function of the ***p53*** gene, the high rate of 
***p53*** mutation in neoplasia and the exceptionally high 
***tumor*** 

susceptibility of ***p53*** -deficient mice. 
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AB Molecular oncologists are elucidating the genetic mechanisms by which 
cancer cells proliferate. Prominent examples among dominant oncogenes 
include members of the ras family, which are activated by point mutations 
that perpetuate transduction of growth signals. The best-studied 

* * * tumor* * * suppressor gene is * * *p5 3 * * * , which appears to be 
involved in the repair of ***damaged*** ***DNA*** . 
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AB A review with 53 refs. The ***p53*** gene now appears to be a key 
player in cancer. The growing interest in ***p53*** has led to a very 
rapid increase in the understanding of its biol. and biochem., and this 
rapid rate of progress is likely to continue at least within the near 
future. The main conclusions so far have been that ***p53*** is 
likely to act as a sequence-specific transcription factor, and that it may 
be involved in the regulation of cell cycle progression, differentiation 
and cell death, at least in transformed cells. All these conclusions need 
to be evaluated in the context of two seminal ***p53*** -related 
findings made in the course of the last year. One of these findings is 
that mice can undergo apparently normal development without any 

***p53*** . Thus ***p53*** "knock-out" mice, generated through 
homologous recombination, did not display any measurable defects at 

birth 

and during the first weeks of post-natal development, even though many of 
them subsequently came down with early onset *** tumors*** . 
Therefore, 

even if ***p53*** plays a role in such central processes as cell 
proliferation, apoptosis and differentiation, it is clearly not absolutely 
essential for any of these processes in fully normal cells. It is 
conceivable that the products of other genes can carry out efficiently all 
of those processes, perhaps substituting for ***p53*** in its absence. 
The second central finding is that wt ***p53*** is probably involved 
in the maintenance of genomic stability. There are now data which 
support 

strongly the possibility that ***p53*** is required for the cell to 
respond properly to ***DNA*** ***damage*** . In the presence of 
active wild-type ***p53*** , exposure to ***DNA*** 
**°damaging 0 ** 

agents results in a transient Gl growth arrest, during which the lesions 
are repaired before any ***damaged*** ***DNA*** can be 
replicated. 

When ***p53*** is defunct or absent, the cells continue 
uninterruptedly into S phase; the ***damaged*** ***DNA*** is then 
replicated and the resultant genomic aberrations are perpetuated. The two 
findings may in fact be related, and may predict that the contribution of 
***p53*** to development or to any other normal process will become 




evident only after some sort of ***DNA*** ***damage*** has 
occurred. Whether or not this rums out to be the case, it is obvious 
that a full elucidation of the importance of ***p53*** will require a 
much better understanding of its biochem., and particularly a definitive 
identification of its mol. targets. 
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AB A review and discussion with many refs. The two ***tumor*** 

suppressor genes that are most commonly inactivated in human cancer are 
the ***p53*** gene on chromosome 1 7 and the retinoblastoma (Rb) 

gene 

on chromosome 1 1 . Recent studies of both gene products suggest that 
they 

are able to act as powerful neg. regulators of cell division. The Rb gene 
seems to exert this activity by phys. complexing to a variety of specific 
transcription factors and inactivating their function. The capacity of Rb 
protein to bind these factors is regulated by phosphorylation. The Rb 
protein can therefore be seen to act as a chaperone for these factors. 
The ***p53*** protein also may act in part by regulating transcription 
but may also interact directly with the DNA replication app. The growth 
suppressive function of ***p53*** is induced by ***DNA*** 

***damage*** leading to an attractive model of ***p53*** as an 
essential checkpoint control. The ***p53*** protein interacts with 
members of the hsp70 chaperone family which the authors now show can 
regulate its function. 
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AB 5-MethyIcytosine (5mC) in DNA is produced by post-synthetic 
modification 

of cytosine residues, and it occurs primarily in CpG doublets in the 
mammalian genome. 5mC is a mutable site, because it can undergo 



spontaneous examination to thymine. There is a repair mechanism which 
specifically recognises G .cntdot. T mispairs, and replaces thymine with 
cytosine. However, this repair is not fully efficient, because the 5mC 
.fwdarw. T transition mutation occurs about 10 times as frequently as 
other transitions. Such mutations are frequently seen in inherited 
diseases, and mutations in the ***p53*** gene in tumours are also very 
commonly in SmCpG doublets. As well as mutations, there can also be 
heritable changes in DNA methyl at ion, known as epimutations, which may 

be 

of particular significance in somatic cells. Whereas the pattern of DNA 
methylation is very constant for any one cell type, the pattern becomes 
very variable in tumour cells. The breakdown of the normal controls of 
DNA 

methylation in ***tumorigenesis*** can lead to increased gene 
expression or to gene silencing. ***DNA*** ***damage*** 
increases 

not only mutation, but also heritable changes in methylation. At present, 
little is known about the ability of DNA repair to preserve the normal 
pattern of methylation in somatic cells. 
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AB Cell cycle checkpoints appear to contribute to an increase in cell 
survival and a decrease in abnormal heritable genetic changes following 
exposure to ***DNA*** * "damaging*** agents. Though several 
radiation-sensitive yeast mutants have been identified, little is known 
about the genes that control these responses in mammalian cells. Recent 
studies from our laboratory have demonstrated a close correlation between 
expression of wild- type ***p53*** genes in human hematopoietic cells 
and their ability to arrest in Gl phase after certain types of ***DNA*** 

***damage*** . In the present study, this correlation was first 
generalized to nonhematopoietic mammalian cells as well. A cause and 
effect relationship between expression of wild-type ***p53*** and the 
Gl arrest that occurs after .gamma, irradiation was then established by 
demonstrating acquisition of the Gl arrest after .gamma, irradiation 
following transfection of wild-type ***p53*** genes into cells lacking 
endogenous ***p53*** genes and loss of the Gl arrest after irradiation 
following transfection of mutant ***p53*** genes into cells with 
wild-type endogenous ***p53*** genes. A defined role for ***p53*** 

(the most commonly mutated gene in human cancers) in a physiologic 
pathway 

has, to our knowledge, not been reported previously. Furthermore, these 
experiments illustrate one way in which a mutant ***p53*** gene 
product can function in a "dominant negative" manner. Participation of 

***p53*** in this pathway suggests a mechanism for the contribution of 
abnormalities in ***p53*** to ***tumorigenesis*** and genetic 
instability and provides a useful model for studies of the molecular 
mechanisms of ***p53*** involvement in controlling the cell cycle. 
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AB Lymphoid neoplasms, like all malignant ***tumors*** , arise as a 
consequence of the accumulation, in a single cell, of a set of genetic 
lesions that result in altered proliferation or increased clonal life 
span. The most frequently observed genetic abnormalities among the 
malignant non-Hodgkin's lymphomas are translocations, which appear to 

be 

lineage and, to a large extent, lymphoma specific. Recombinases that 
normally mediate the process of antigen receptor gene rearrangement 
appear 

to have an important (but not exclusive) role in the mediation of these 
translocations and of other types of gene fusion (e.g., deletion of 
intervening DNA). Frequently, such fusions result in the increased or 
inappropriate expression of crucially important proteins, many of which 
are transcription factors that regulate the expression of other genes. 
These abnormalities, however, do not appear to be sufficient to induce 
lymphoma, and it is likely that the additional genetic lesions required 
differ from one * * *turr»or* * * to another The likelihood of any given 
clone of cells accumulating a sufficient number of relevant genetic 
lesions to give rise to a lymphoma is probably a function of its life 
span. Prolonged survival of a cell clone may be mediated by viral genomes 
(e.g., Epstein-Barr virus and human T-cell leukemia/lymphoma virus type 
1), by the abnormal expression of cellular genes that inhibit apoptosis 
(e.g., bcl-2), or by the mutation or deletion of cellular genes that are 
necessary for apoptosis, e.g., ***p53*** . The background rate at which 
genetic lesions occur is amplified by the interaction of inherited and 
environmental factors, the latter appearing to be the major determinant of 
incidence rates. However, inherited factors that influence 
lymphomagenesis, including variability in the ability to repair 

* * * DNA* * * * * *damage* * * or in the fidel ity of antigen receptor 
recombinases for their signal sequences, may be crucial determinants of 
which particular individuals in a given environmental setting develop 
lymphoma. 
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AB A review with 73 refs. Lymphoid neoplasms, like all malignant 

*** tumors*** , arise as a consequence of the accumulation, in a single 
cell, of a set of genetic lesions that result in altered proliferation or 
increased clonal life span. The most frequently obsd. genetic 
abnormalities among the malignant non-Hodgkin's lymphomas are 
translocations, which appear to be lineage and, to a large extent, 
lymphoma specific. Recombinases that normally mediate the process of 
antigen receptor gene rearrangement appear to have an important (but not 
exclusive) role in the mediation of these translocations and of other 
types of gene fusion (e.g., deletion of intervening DNA). Frequently, 
such fusions result in the increased or inappropriate expression of 
crucially important proteins, many of which are transcription factors that 
regulate the expression of other genes. These abnormalities, however, do 
not appear to be sufficient to induce lymphoma, and it is likely that the 
addnl. genetic lesions required differ from one ***tumor*** to 
another. The likelihood of any given clone of cells accumulating a 
sufficient no. of relevant genetic lesions to give rise to a lymphoma is 
probably a function of its life span. Prolonged survival of a cell clone 
may be mediated by viral genomes (e.g., Epstein-Barr virus and human 
T-cell leukemia/lymphoma virus type 1), by the abnormal expression of 
cellular genes that inhibit apoptosis (e.g., be! -2), or by the mutation cr 
deletion of cellular genes that are necessary for apoptosis, e.g., 

***p53*** . The background rate at which genetic lesions occur is 
amplified by the interaction of inherited and environmental factors, the 
latter appearing to be the major determinant of incidence rates. However, 
inherited factors that influence lymphomagenesis, including variability in 



the ability to repair ***DNA*** ***damage*** or in the fidelity of 
antigen receptor recombinases for their signal sequences, may be crucial 
determinants of which particular individuals in a given environmental 
setting develop lymphoma. 
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AB Cell cycle checkpoints can enhance cell survival and limit mutagenic 
events following ***DNA*** ***damage*** . Primary murine 
fibroblasts became deficient in a Gl checkpoint activated by ionizing 
radiation (IR) when both wild-type ***p53*** alleles were disrupted. 
In addition, cells from patients with the radiosensitive, cancer-prone 
disease ataxia-telangiectasia (AT) lacked the IR-induced increase in 

***p53*** protein levels seen in normal cells. Finally, IR induction of 
the human GADD45 gene, an induction that is also defective in AT cells, 
was dependent on wild-type ***p53*** function. Wild-type but not 
mutant ***p53*** bound strongly to a conserved element in the 

GADD45 

gene, and a ***p53*** -containing nuclear factor, which bound this 
element, was detected in extracts from irradiated cells. Thus, we 
identified three participants (AT gene(s), ***p53*** , and GADD45) in 

a 

signal transduction pathway that controls cell cycle arrest following 

***DNA*** * "damage*** ; abnormalities in this pathway probably 
contribute to ***tumor*** development. 
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AB Humans are exposed to preformed N-nitroso compounds (NOC) dbldag 
,but 

also to a wide range of precursors and nitrosating agents which can react 
in vivo to form potentially carcinogenic NOC and diazo compounds. 
Nitrite, 

nitrate and nitrosating agents can also be synthesized endogenously in 
enzymic reactions mediated by bacteria, activated macrophages and 
neutrophils. The latter two cell types generate, via the enzyme nitric 
oxide synthase, the nitric oxide radical that is involved in cytotoxicity, 
and is believed to be involved in formation of carcinogenic nitrosamines, 
DNA base deamination and oxidative damage. Thus endogenous NOC 
formation, 

***DNA*** ** 'damage*** and gene mutations in humans could 
occur at 

various sites of the body such as the stomach and chronically infected or 
inflamed organs. Sensitive procedures to estimate the exposure of humans 
to NOC have been developed and applied in ecological and 
cross-sectional 

studies. These have shown that inhabitants of high-risk areas for stomach 
and esophageal cancer, patients with urinary tract infections (at risk for 
bladder cancer) and Thai subjects infected with liver fluke (at risk for 
cholangiocarcinoma) had significantly higher exposure to endogenous 
NOC. 

Clinical studies have examined the model of stomach carcinogenesis based 
on intragastric nitrosation, but the precise roles of bacterial overgrowth 
and of Helicobacter pylori infection in NOC synthesis and/or inducing 
oxidative stress in stomach mucosa remain to be clarified. Together these 
results support the role of NOC and other nitrite-derived mutagens in 
human cancer etiology, in particular when exposure starts early in life 
and persists over a long period. In various human turnouts, C to T 
transition mutations have been frequently detected in the 
tumour-suppressor gene ***p53*** . Whether this type of mutation is 
mediated by nitric oxide synthase (via deamination of 5-methylcytosine to 
T at CpG islands) is now being examined in molecular pathology and 
epidemiological studies. 
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AB Molecular epidemiology is increasingly being applied in studies of 
cancer 

risks derived from exposure to environmental carcinogens of both 
endogenous and exogenous origins. Analytical methods have been 
developed 

that are capable of detecting and quantifying levels of covalent adducts 
of several important classes of carcinogens with cellular DNA and blood 
proteins. Methods of sufficient sensitivity and specificity to detect 
ambient levels of exposure are in current use. These are being used in 
studies related to tobacco use (polycyclic aromatic hydrocarbons, aromatic 
amines, tobacco-specific nitrosamines); dietary exposures (aflatoxins, 
N-nitrosamines, heterocyclic amines); medicinal exposures (cisplatin, 
alkylating agents, 8-methoxypsoralen, ultraviolet photoproducts); 
occupational exposures (aromatic amines, polycyclic aromatic 
hydrocarbons, 

oxides of ethylene and styrene, and vinyl chloride); and oxidative damage 
(8-hydroxyguanine, thymine glycol). Methodologic improvements together 
with their expanded use in feasibility studies continue to produce results 
that support the validity of this approach for detecting and quantifying 
exposure to carcinogens. Genetic markers are also being used to detect 
early biological responses in efforts to link carcinogen exposure to 
initiating events in the carcinogenesis process. These include, in 
addition to traditional cytogenetic markers (e.g., chromosomal 
aberrations, sister chromatid exchange, micronuclei), other alterations in 
chromosomal structure such as restriction fragment length polymorphisms, 
loss of heterozygosity, and translocation markers. Specific genetic 
changes have recently been identified as critical molecular events in the 
initiation and development of many cancers. Important among these are 
activation of oncogenes, especially those of the ras family, and 
inactivation of ***tumor*** -suppressor genes (e.g., ***p53*** and 
Rb) by point mutations and/or chromosomal deletions and other structural 
changes. Although some of these changes are known to occur in 
chemically 

induced *** tumors*** of experimental animals, the possible role of 
chemical carcinogens in the induction of genetic abnormalities in human 
cancers has yet to be determined. Continuing investigations employing the 
methods of molecular epidemiology promise to provide further evidence 
concerning these relationships. Future investigations employing newly 
developed molecular biological methods, in particular those based on 
polymerase chain reaction amplification of DNA, to identify alterations in 
DNA and chromosomal structure, combined with methods for 
characterizing 

exposure to carcinogens and early effects, have great potential for 
further elucidating the role of genotoxic agents in the etiology of human 
cancers and also for the development of strategies for their prevention. 
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AB The association between AIDS and a spectrum of malignancies relates 
to 

chronic, profound defects in both cellular and humoral mechanisms of 
immune surveillance. Ironically, as AIDS patients live longer in response 
to increasingly effective antiretroviral therapies, the incidence of 
AIDS-related malignancies will continue to rise. The emergence of 
non-Hodgkin's lymphomas (NHL) as a major sequela of HI V infection 
bears a 

striking relationship to depletion of CD4 lymphocytes, particularly below 
50/mm3. The ability to interfere early in the course of active HIV 
infection with additional mechanisms that may promulgate transfurnicu 
cell 

hyperproliferation and clonal expansion-growth factors, HIV itself or 
other viruses (Epstein-Barr, in particular), aberrant oncogene or 

***tumor*** suppressor genes expression, factors that induce genetic 
instability or ***DNA*** ***damage*** or alter host or viral 
genome repair—might decrease the occurrence or prolong the time to 
development of AIDS-related malignancies. The development of 
antiretroviral strategies that confer long-term suppression of HIV 
activity and relative preservation of immune function are essential to the 
ultimate prevention of malignancies that arise as a consequence of 
HIV-induced immunosuppression. 
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AB Using a reconstituted mouse prostate organ, the effects on endogenous 

***p53*** expression of the ras oncogene or of the ras + myc 
oncogenes 

were investigated. In this system the ras gene alone causes mild 
hyperplasia, but the combination of ras and myc leads to the formation of 
carcinomas. Surprisingly, while ***p53*** mutations were found in 
cells derived from the reconstituted organs containing ras alone, no such 
mutations were found in the ras + myc-transformed cells. Their growth, 
unlike that of the cells containing ras alone, was not inhibited by 
transfection with plasmids encoding wild- type human ***p53*** . We 
suggest that expression of both activated ras and myc genes bypasses the 
need for *** p 53**« mutation by neutralizing the ***tumor*** 
suppressor activity of normal ***p53 eco . 
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AB Several genetic alterations that perturb normal cellular growth control 
mechanisms can cause cancers. These include point mutations, deletions, 
translocations, amplifications and gene rearrangements and occur 
primarily 

in two classes of interacting genes, oncogenes and ***tumor*** 

Suppressor gciieS. While iiiuimiuii Oi aiiiplificaiiOu ufueuaiii uiHJUgcues 

can 

facilitate cell growth and ***tumor*** formation (Bishop, 1983, 1991; 
Hunter, 1991; Land, et al., 1983), loss or mutation of ***tumor*** 
suppressor genes, which normally inhibit these processes, can promote 
***tumor*** formation (ICnudson, 1985; Cavenee, et al., 1989; 
Marshall, 

1991). Human skin ***tumors*** display multiple genetic alterations 
such as Ha-ras gene mutation and LOH, N-ras gene amplification, and 
mutations in ***p53*** ***tumor*** suppressor gene. In most cases, 
the mutations in ras and ***p53*** genes are localized to 
pyrimidine-rich sequences, particularly C-C sequences, which indicates 
that these sites are probably the targets for UV-induced ***DNA*** 

♦♦♦damage*** and subsequent mutation and transformation. Since UV 
radiation in sunlight is an environmental carcinogen it is important to 
understand the molecular mechanisms by which UV radiation induces 
human 

skin cancers. In addition, suitable animals models are available for 
comparative studies and risk assessment. By comparing the various 
genetic 

alterations detected in sunlight-induced human skin ♦♦♦tumors^** with 
those present in UV-induced murine skin ♦♦♦tumors"* , it may be 
possible to identify the carcinogen-related events that are involved in 
the multi-step process of carcinogenesis. Studies addressing these issues 
should provide further insights into the molecular mechanisms of UV 
carcinogenesis. 
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AB The inhibition of replicative DNA synthesis that follows ***DNA*** 
***damage*** may be critical for avoiding genetic lesions that could 
contribute to cellular transformation. Exposure of ML- 1 myeloblasts 
leukemia cells to nonlethal doses of the ***DNA*** * "damaging*** 
agents, .gamma. -irradiation or actinomycin D, causes a transient 
inhibition of replicative DNA synthesis via both Gl and G2 arrests. Levels 
of ***p53*** protein in ML- 1 cells and in proliferating normal bone 
marrow myeloid progenitor cells increase and decrease in temporal 
association with the Gl arrest. In contrast, the S-phase arrest of ML-1 
cells caused by exposure to the anti-metabolite, cytosine arabinoside, 
which does not directly ***damage*** ***DNA*** , is not associated 
with a significant change in ***p53*** protein levels. Caffeine 
treatment blocks both the Gl arrest and the induction of ***p53*** 
protein after .gamma. -irradiation, thus suggesting that blocking the 
induction of ***p53*** protein may contribute to the previously 
observed effects of caffeine on cell cycle changes after ***DNA*** 

•"damage*** . Unlike ML-1 cells and normal bone marrow myeloid 
progenitor cells, hematopoietic cells that either lack ***p53*** gene 
expression or overexpress a mutant form of the ***p53*** gene do not 
exhibit a Gl arrest after .gamma. -irradiation; however, the G2 arrest is 
unaffected by the status of the ***p53*** gene. These results suggest 
a role for the wild-type ***p53*** protein in the inhibition of DNA 
synthesis that follows ***DNA*** ***damage*** and thus suggest a 
new mechanism for how the loss of wild-type ***p53*** might 

contribute 

to ***tumorigenesis*** . 
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AB Carcinogenesis is a multistage process driven by carcinogen-induced 
genetic and epigenetic damage in susceptible cells that gain a selective 
growth advantage and undergo clonal expansion as the result of activation 
of protooncogenes and/or inactivation of *** tumor*** suppressor 
genes. 



Therefore, the mutational spectra of chemical and physical carcinogens in 
these critical genes are of interest to define endogenous and exogenous 
mutational mechanisms. The ***p53*** ♦**tumor*** suppressor 
gene 

is ideally suited for analysis of the mutational spectrum. Such an 
analysis has revealed evidence for both exogenous and endogenous 
molecular 

mechanisms of carcinogenesis. For example, an informative ***p53*** 
mutational spectrum of frequent G — T transversions in codon 249 is 
found 

in hepatocellular carcinomas from either Qidong, People's Republic of 
China, or southern Africa. This observation links exposure to aflatoxin 
Bl, a known cancer risk factor in these geographic regions, with a 
specific mutation in a cancer-related gene. Other studies indicate that 
abnormalities in genes controlling the cell cycle may cause genomic 
instability and increase the probability of neoplastic transformation. 
Finally, mechanistic understanding of carcinogenesis is leading to 
improved cancer risk assessment and to the identification of individuals 
at high cancer risk. 

Lll ANSWER 77 OF 82 MEDLINE 

ACCESSION NUMBER: 91309098 MEDLINE 

DGCUME NT NUMBER. 9 1 30909 8 F uuMcii ID: 1855226 

TITLE: Genetic analysis of human esophageal ***tumors*** from 

two high incidence geographic areas: frequent ***p53*** 
base substitutions and absence of ras mutations. 

AUTHOR: Hollstein M C; Peri L; Mandard A M; Welsh J A; 

Montesano R; 

Metcalf R A; Bak M; Harris C C 

CORPORATE SOURCE: Laboratory of Human Carcinogenesis, National 

Cancer 

Institute, NIH, Bethesda, Maryland 20892. 
SOURCE: CANCER RESEARCH, ***(1991 Aug 1)*** 51(15) 

4102-6. 

Journal code: CNF; 2984705R. ISSN: 0008-5472. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 199108 
ENTRY DATE: Entered STN: 1991091 3 

Last Updated on STN: 19910913 

Entered Medline: 19910828 
AB Esophageal squamous cell carcinoma (ESC) samples from patients 
residing in 

Uruguay and in Normandy, France, where alcoholic beverages and 
tobacco 

smoke are major risk factors, were analyzed for point mutations in the 
***p53*** ***tumor*** suppressor gene. Among 34 ***tumors*** 

from Normandy and 19 from Uruguay) 15 point mutations in the 
***p53*** 

gene that result in amino acid substitutions or chain termination were 
identified by polymerase chain reaction amplification of exons 5-8 and 
direct DNA sequencing. Base substitutions in ESC from these 
high-incidence 

areas are dispersed over the midregion of the ***p53*** gene. There 
are differences between ESC and other types of gastrointestinal cancer in 
the nature of frequent base substitutions. CpG to TpG transitions were far 
less prevalent in these ESC than in colorectal ***tumors*** , whereas G 
to T transversions, rarely found in colon cancers, were found in 
one-fourth of the ESC samples. Base substitutions at A:T pairs constitute 
an important fraction of ESC ***p53*** mutations, in contrast to 
mutation patterns in most other types of solid ***tumors*** . In 
contrast to the frequent mutation of the ***p53*** gene in these 
samples, no mutations in the H-, K-, or N-ras genes were found in 16 

***tumors*** from Uruguay by direct sequencing of exons in which 
transforming mutations are known to occur. A previous study on ras 
mutations in ESC from France was also negative (M, C. Hollstein et al., 
Cancer Res., 48: 51 19-5123, 1988). The role of distinct etiological 
factors in generating these differences and the potential for linking 
patient exposure histories with patterns of ***p53*«* mutations in 
high risk populations are considered. 
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AB Examples of practical approaches to molecular epidemiology of human 
cancer 

are described. Biomarkers of carcinogen exposure or inherited host factors 
for cancer susceptibility are discussed. Major advances have been made in 
the detection of carcinogenmacromolecular adducts through the use of 
high 

performance liquid chromatography, immunoafFmity chromatography, the 
32P-postlabeling assay, enzyme immunoassays, gas chromatography/mass 
spectroscopy and synchronous spectrophotofluorimetry. The polycyclic 
aromatic hydrocarbon-DNA adducts are the most extensively studied in 
this 

field and together with antibodies to these adducts found in human serum, 
they have become useful indicators of exposure to carcinogens. Assays for 
various kinds of alkyl-DNA adducts have also been developed and the 
presence of these adducts have been documented in human tissues. 
Carcinogen-protein adducts have proven to be useful molecular dosimeters 
of carcinogen exposure. For example, 4-aminobiphenyl hemoglobin 
adducts 

are highly correlated with exposure to tobacco smoke. The study of the 
molecular aspects of interindividual differences in the metabolism and 
activation of xenobiotics and other genetic markers [DNA-restriction 
fragment length polymorphisms (RFLPs), mutations, and functional loss of 
specific genes in carcinogenesis] is an emerging new field that is 
discussed in the context of genetic susceptibility to cancer. The 
cytochrome P450 phenotypes and acetylation phenotype are examples of 
genetic markers that indicate an individual's potential for metabolism of 
exogenous substances. Further, inherited genetic polymorphic markers, 
e.g., DNA-RFLPs at protooncogene loci (HRAS-1 and L-myc) have been 
examined in a case-control study of lung cancer. Data concerning 
mutations 

of protooncogenes (H-, K-, and N-RAS) and ***tumor*** suppressor 
genes 

(retinoblastoma and ***p53*** genes) in various common cancers are 
providing evidence of multiple genetic lesions that occur during the 
multistage process of carcinogenesis. 
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AB This is a time of rapid progress in the field of human bronchogenic 
carcinogenesis due to recent advances in cellular and molecular biology. 
Important developments over the last 10 years include establishment of 
methods for culturing NHBE cells under defined conditions, and molecular 
biological and biochemical epidemiological techniques for identifying 
genetic changes that are associated with malignant transformation of these 
cells. Most progress in defining genes associated with human 
carcinogenesis has been due to discoveries related to oncogenes and more 
recently, ***tumor*** suppressor genes. As was described in Section 
I LB ,3. a, we now know that oncogene products serve as growth factors, 
growth factor receptors, and cytosolic and nuclear regulatory proteins. In 
addition, although the actions of putative *** rumor*** suppressor 
genes are less well understood, the first isolated ***tumor*** 
suppressor gene Rb, interacts with the products of DN A viruses which, in 
turn, are involved in regulation of transcription as was described in 
Section II.B.3.b. Thus, not surprisingly, both oncogenes and 
♦♦♦tumor*** 

suppressor genes code for classes of proteins that are known to play an 
important role in regulation of cell proliferation. Recently, a second 
gene that appears to possess ***tumor*** suppression activity ( 
***p53*** ) has been identified on the short arm of chromosome 17 
(Hp). 

The initial data suggesting a possible ***tumor*** suppressor gene on 
chromosome 1 7p came from cytogenetic and RFLP studies associating 
loss of 

heterozygosity in the chromosome 17pl3 region with ***tumor*** cells 
and tissues. Since the ***p53*** gene is located in this region it was 
evaluated and found to be frequently or always altered in several types of 
** 'tumor* 0 * cells. Recently, it was determined that introduction of the 
wild-type **» p 53*** gene into NIH3T3 cells will inhibit subsequent 
malignant transformation. Thus, the preponderance of evidence now 
supports 

the hypothesis that whil e mutated ♦**p53*** acts as an oncogene, the 
wild-type ***p53*** gene codes for a ***tumor*** suppressor 
function. The role of balance between oncogenes and ***tumor** # 
suppressor genes in control of proliferation is presently an active area 
of investigation. As discussed, introduction of a chromosome containing a 



***tumor*** suppressor gene will suppress ***tumorigenicity*** of 

a 

malignant cell line, even though that cell line possesses an active 
c-Ha-ras oncogene. Whether or not the level of expression of an activated 
oncogene is related to ***tumorigenicity*** is presently being 
investigated.(ABSTRACT TRUNCATED AT 400 WORDS) 
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AB The retinoblastoma sensitivity protein (Rb) and the ***p53*** gene 
product both appear to function as negative regulators of cell division or 
abnormal cellular growth in some differentiated cell types. Several types 
of cancers have been shown to be derived from cells that have extensively 
mutated both alleles of one or both of these genes, resulting in a 
loss-of-function mutation. In the case of the ***p53*** gene, this 
mutational process appears to occur in two steps, with the first mutation 
at the ***p53*** locus resulting in a trans-dominant phenotype. The 
mutant ***p53*** gene product enters into an oligomeric protein 
complex with the wild-type ***p53*** protein derived from the other 
normal allele and such a complex is inactive or less efficient in its 
negative regulation of growth control. This intermediate stage of 
carcinogenesis selects for the proliferation of cells with one mutant 
allele, enhancing the probability of obtaining a cancer cell with both 
alleles ***damaged*** .The ***DNA*** ***tumor*** viruses 
have 

evolved mechanisms to interact with the Rb and ***p53*** negative 
regulators of cellular growth in order to enhance their own replication in 
growing cells. SV40 and adenovirus type 5 produce viral encoded proteins 
that also form oligomeric protein complexes with ***p53*** and Rb, 
presumably inactivating their functions. These viral proteins are also the 
oncogene products of these viruses. Thus, the mechanisms by which 
cancer 

may arise in a host, via mutations or virus infections, have fundamental 
common pathways effecting the same cellular genes and gene products; 

Rb 

and ***p53*** . 
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AB GADD45 (growth arrest and ***DNA*** ***damage*** ) is a 
***DNA*** 

- ***damage*** -inducible gene regulated in part by the ***tumor*** 
suppressor ***p53*** .A role in negative growth control has recently 
been suggested based on significant (more than 75%) "^reduction*** 

of 

colony formation following over ^expression*** of Gadd45. To 
better 

understand the role of Gadd45, we have developed specific rabbit and 
murine antibodies raised against the human recombinant protein. Using 
these antibodies, we have found that in ML-1 cells Gadd45 is 
predominantly 

a nuclear protein. MyDl 18, a protein induced by terminal differentiation 
sharing 57% homology with Gadd45, does not cross-react with any of the 
antibodies produced. As expected, the induction of Gadd45 protein by 



ionizing radiation (IR) was also found to be dependent on a wild type 
***p53*** phenotype. Interestingly, WI-L2-NS, a human lymphoid cell 
line, showed very high basal levels of Gadd45 mRNA and protein in 
addition 

to a high constitutive level of a mutated ***p53*** protein. In this 
cell line, the high levels of GADD45 did not ***inhibit*** cellular 
growth in spite of the fact that no mutations were found in GADD45 
sequence. These results indicate that some cell Iine(s) can tolerate high 
levels of Gadd45 and abrogate its growth suppression function. 
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AB It has been convincingly demonstrated that genotoxic stresses cause the 
accumulation of the ***tumor*** suppressor gene ***p53*** . One 
important consequence of increased ***p53*** protein levels in 
response to ***DNA*** ***damage*** is the activation of a 
G-l -phase cell cycle checkpoint. It has also been shown that G-l -phase 
cell cycle checkpoints are activated in response to other stresses, such 
as lack of oxygen. Here we show that hypoxia and heat, agents that induce 
cellular stress primarily by inhibiting oxygen-dependent metabolism and 
denaturing proteins, respectively, also cause an increase in ***p53*** 
protein levels. The ***p53*** protein induced by heat is localized in 
the cytoplasm and forms a complex with the heat shock protein hsc70. The 
increase in nuclear ***p53*** protein levels and DNA-binding activity 
and the induction of reporter gene constructs containing ***p53*** 
binding sites following hypoxia occur in cells that are wild type for 

***p53*** but not in cells that possess mutant ***p53*** .However, 
unlike ionizing radiation, the accumulation of cells in G-l phase by 
hypoxia is not strictly dependent on wild-type * * *p5 3 * * * functi on. In 
addition, cells ***expressing*** the human papillomavirus E6 gene, 
which show increased degradation of ***p53*** by ubiquitination and 
fail to accumulate ***p53*** in response to ***DNA*** - 

♦♦♦damaging*** agents, do increase their ***p53** 4 levels following 
heat and hypoxia. These results suggest that hypoxia is an example of a 
"nongenotoxic" stress which induces ***p53*** activity by a different 
pathway than ***DNA*** - ***damaging*** agents. 
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AB Functional ***p53*** protein is associated with the ability of cells 
to arrest in G-l after ***DNA*** ***damage*** . The E6 protein of 
♦♦♦cancer*** -associated human papillomavirus type 16 (HPV-16) binds 



to 



To 



♦p53 *♦♦ and targets its degradation through the ubiquitin pathway. 




determine whether the ability of E6 to interact with ***p53*** leads 
to a disruption of cell cycle control, mutated E6 proteins were tested for 

***p53*** binding and ***p53*** degradation targeting in vitro, the 
ability to ***reduce*** intracellular ***p53*** levels in vivo, 
and the ability to abrogate actinomycin D-induced growth arrest in human 
keratinocytes. Mutations scattered throughout the amino terminus, either 
zinc finger or the central region but not the carboxy terminus, severely 

***reduced*** the ability of E6 to interact with ***p53*** . 

♦♦♦Expression*** of HPV- 1 6 E6 or mutated E6 proteins that bound and 
targeted * * *p5 3 * * * for degradation in vitro sharply ♦ * *reduced* * * 
the level of intracellular ***p53*** induced by actinomycin D in human 
keratinocytes. A perfect correlation between the ability of E6 proteins to 

♦♦♦reduce*** the level of intracellular ***p53*** and their ability 
to block actinomycin D-induced cellular growth arrest was observed. 
These 

results suggest that interaction with ♦♦♦p53**^ is important for the 
ability of HPV E6 proteins to circumvent growth arrest 
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AB The cell cycle regulatory ***tumor*** suppressor proteins 
♦♦*p53*** 

and pRB are targeted for inactivation by several ***tumor*** viruses, 
including the high-risk types of human papillomaviruses (HPVs) via 
interactions of the HPV E6 and E7 oncoproteins with ***p53*** and 
pRB, 

respectively. ** 4 p53*** plays a central role in a signal transduction 
pathway that mediates G-l arrest after ♦**DNA*** ***damage*** , 
though the mechanism by which G-l arrest occurs has not been 
elucidated. 

The cyclin-associated protein p21-wafl/cipl has recently been shown to 

be 

induced by ***p53*** and to ***inhibit*** cyclin complex-mediated 
phosphorylation of pRB in vitro. Thus, we investigated a possible role for 
pRBinthe ***p53*** -mediated ***DNA*** ***damage*** 
response. 

After gamma-irradiation, cells **^expressing^** wild-type ***p53*** 
arrested in G-l, contained increased levels of WAF1/CIP1 mRNA, and 
demonstrated accumulation of hypophosphorylated pRB. In contrast, cell 
lines with abnormal ***p53*** genes or with ***p53*** functionally 
inactivated by the E6 oncoprotein of HPV 16 (a high-risk HPV) failed to 
arrest in G- 1 , did not elevate WAF1/CIP1 mRNA, and did not accumulate 
hypophosphorylated pRB. Despite apparently normal elevation of 
***p53*** 

protein and WAF1/CIP1 mRNA after irradiation, cells ***expressing*** 
HPVI6 E7 also failed to arrest in G-l and did not accumulate 
hypophosphorylated pRB. Disruption of RB genes alone did not totally 
abrogate this G-l arrest. Our results suggest that **»p53*** 
indirectly regulates phosphorylation of pRB and that pRB and/or other 
pRB-like molecules that bind to HPV 16 E7 participate in the 
***DNA**° 

** 'damage*** -mediated G-l arrest signal. In the process of HPV 
infection, the HPV E6 and E7 oncoproteins may undermine this cell cycle 
checkpoint, contributing to the accumulation of genetic alterations during 
tumorigenesis. 

L10 ANSWER 5 OF 36 BIOSIS COPYRIGHT 2002 BIOLOGICAL 
ABSTRACTS INC.DUPLICATE 
4 




ACCESSION NUMBER: 1994:302570 BIOSIS 
DOCUMENT NUMBER: PREV 1994973 15570 

TITLE: Growth arrest by induction of ***p53*** in ***DNA* + * 

♦♦♦damaged**^ keratinocytes is bypassed by human 

papillomavirus 16 E7. 
AUTHOR(S): Demers, G. William; Foster, Scon A.; Halbert, Christine 

L.; Galloway, Denise A. 
CORPORATE SOURCE: Cell Biol. Program, Fred Hutchinson Cancer Res. 
Center, 

1 124 Columbia Street, Cl-015, Seattle, WA 98104 USA 
SOURCE: Proceedings of the National Academy of Sciences of the 

United States of America, (1994) Vol. 91, No. 10, pp. 

4382-4386. 

ISSN: 0027-8424. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB Cellular ♦♦♦tumor*** suppressors ***p53*** and Rb play an 
important role in controlling cell proliferation. Inactivation of these 

** *tumor** * suppressor proteins can occur by gene mutation or by 
association with oncoproteins from the small DNA ♦♦♦tumor # * # 

viruses. 
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control after **»DNA*** ***damage*** . To dissect the pathways by 
which *** p 53*»* and Rb may act, the E6 and E7 oncogenes of human 
papillomavirus (HPV) types 6 and 16 were introduced into primary human 
epithelial cells by retroviral transfer vector, and cells were assayed for 
growth arrest after ***DNA** # ***damage ### induced by 
actinomycin 

D. The E6 or E7 oncogenes from the low-risk HPV6 had no affect on 
growth 

arrest, ***p53*** protein levels increased, Rb protein levels 
decreased, and Rb was predominantly in the hypophosphorylated state 
similar to vector-infected cells. Either the E6 or the E7 oncogene from 
the high-risk HPV 1 6 abrogated growth arrest. Cells * * *expressing* ** 
HPV16E6(16E6) were severely ***reduced*** in ***p53* # * 
protein 

levels that did not increase detectably after ***DNA*** 
***damage*** 

, Rb protein levels did not decrease, and hyperphosphorylated Rb was 
present. After ***DNA*** ***damage*** in cells ***expressing*** 

16E7 ***p53*** levels increased, and Rb protein levels decreased; 
however, Rb was predominantly in the hyperphosphorylated state. Even 
though ***p53*** protein levels increased in response to ***DNA*** 
***damage* ## in cells ♦♦♦expressing^* 16E7, G, growth arrest was 
bypassed. This suggests that the circuitry controlling the growth arrest 
signal after + **DNA*** ***damage*** may be interconnected 
between 

the ♦♦♦p53 + ** and Rb pathways. 
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AB ***DNA*** - ***damaging*** agents such as ionizing radiation 
(IR) 

activate the ***tumor*** suppressor °**p53*** and in some cases 
can cause apoptosis. Mi cells, which do not ***express*** the 
endogenous ***tumoi* + * suppressor gene ***p53*** , undergo 
apoptosis following activation of a temperature sensitive ***p53*** 
transgene, where it has been shown that bax, an important mediator of 
apoptosis, is a ***p53*** target gene (Selvakumaran et al, Oncogene 9, 
1791-8, 1994), Since ***p53*** can function as a transcription factor 
after activation by IR, the genetic response to this stress was examined 



in a panel of human cells with defined **+p53*** status. Like the 
***p53*** -regulated gene gadd45, bax was rapidly induced, as 
measured by 

increased mRN A levels, in the ***p53*** wt (wild type) human 
myeloid 

line ML-1, and it was not induced in cells lacking functional ***p53*** 
. However, unlike other ***p53*** -regulated genes, bax was only 
induced in ***p53*** wt cells in which IR also triggered apoptosis. In 
the case of bcl2, which opposes bax function, mRN A levels were 
♦♦♦reduced*** in ML-1 cells after IR. Thus, bax appears to be an 
unique 

***p53*** -regulated gene in that its induction by IR not only requires 
functional ***p53*** but also requires that the cells be apoptosis 
"proficient. ,, 
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AB Loss of ***p53*** flinction has been shown to cause increased 
resistance to ionizing radiation in normal murine cells; however, the role 
of ***p53*** inradioresistanceofhuman ***tumor*** cells is less 
clear. Since wild-type ***p53*** function is required for 
radiation-induced Gl arrest, we measured Gl arrest in 12 human 

***tumor +++ cell lines that have a wide range of radiosensitivities 
(surviving fraction at 2 Gy, 0. 1 1-0.8). We observed a significant 
correlation between the level of ionizing radiation-induced Gl arrest and 
radiosensitivity. Cell lines having G 1 arrest are more radiosensitive. 
There is no correlation between maximal G2 arrest and radiosensitivity. 
♦♦♦Expression^** of a dominant-negative mutant of ** # p53*** 

(codon 

143, Val to Ala) in transfectants of the radiosensitive human ovarian cell 
line A2780 abrogates the radiation- induced Gl arrest. Such mutant 

***p53*** transfectants are more resistant to ionizing radiation than 
the parental line and vector-alone transfectants, as measured by 
clonogenic assays. These results support the concept that wild- type 

***p53*** function is required for sensitivity of ***tumor* t+ cells 
to ***DNA* #+ - ♦♦♦damaging*** agents, such as ionizing radiation, 
and that the loss of ***p53** + function in certain human ♦♦♦tumor + ^ 
cells can lead to resistance to ionizing radiation. 
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AB The ***tumor** + -suppressor protein ***p53*** appears to 
function 

at the Gl phase of the cell cycle as a checkpoint in response to 
***DNA*** ♦♦♦damage*** . Mutations in the ***p53*** gene 
lead to 



an increased rate of genomic instability and tumorigenesis. The E2F-1 
transcription factor is a protein partner of the retinoblastoma- 
susceptibility gene product, RB. E2F-1 appears to function as a positive 
regulator or signal for entry into S phase. To explore possible 
interactions of ***p53*** and E2F-1 in the cell cycle, a human E2F-1 

♦♦♦expression^** plasmid was introduced into a murine cell line 
containing a temperature-sensitive ***p53*** allele which produces a 

***p53*** protein in the wild-type conformation at 32.degree.C and the 
mutant form at 37.5.degree.C. Coexpression of the wild-type ***p53*** 
protein and E2F-1 in these cells resulted in a rapid loss of cell 
viability through a process of apoptosis. Thus, the cell cycle utilizes an 
interacting or communicative pathway between RB-E2F-1 and 
♦♦♦p53*** . 
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AB The ♦♦♦p53*** -inducible gene WAF1/CIP1 encodes a M(r) 21,000 
protein 

(p2 1 ) that has been shown to arrest cell growth by ** 'inhibition* * * of 
cycl in-dependent kinases. Induction of WAF1/CIP1 in cells undergoing 

***p53*** dependent Gl arrest or apoptosis supports the idea that 
WAF1/CIP1 is a critical downstream efTector of ***p53*** . In the 
present study, we used embryonic fibroblasts from ♦ **p53 * * ♦ 
'knock-out' mice to demonstrate ♦♦♦p53*** -independent induction of 
WAF1/CIP1. We show that serum or individual growth factors such as 
platelet-derived growth factor, fibroblast growth factor, and epidermal 
growth factor but not insulin are able to induce WAF1/CIP1 in quiescent 

***p$3*** -deficient cells as well as in normal cells. The kinetics of 
this transient induction, which is enhanced by cycloheximide, 
demonstrates 

that WAF1/CIP1 is an immediate-early gene the transcript of which 
reaches 

a peak at approximately 2 h following serum or growth factor stimulation. 
On the other hand, ♦♦♦DNA*** ♦♦♦damage^" elicited by .gamma.- 
irradiation induces WAF1/CIP1 in normal human and mouse fibroblasts 

but 

does not affect WAF1/CIP1 ♦♦ ♦expression 4 ♦♦ in »**p53*** 

-deficient 

cells. These results suggest the existence of two separate pathways for 
the induction of WAF1 /CIP 1 , a ***p53*** - dependent one activated by 
***DNA ++ * ♦♦♦damage*** and a ♦♦♦p53*** -independent one 
activated 

by mitogens at the entry into the cell cycle. The possible function of p21 
at this early stage is discussed. 
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AB Wild-type ***p53*** functions in the Gl ***DNA** + 
***damage*** 

checkpoint pathway by activating gene transcription and preventing cell 
cycle progression. Others reported that mutation of the serine 386 codon 
in mouse ***p53*** abolished its ability to suppress growth. Serine 
386 of murine ***p53*** and the homologous residue of human 
***p53*** , serine 392, are phosphorylated in vivo and can be 
phosphorylated in vitro by casein kinase II (CKII). We constructed 
mutants 

that changed serine 392 of human ***p53*** to alanine ( ***p53*** 
-S392A) or aspartic acid ( ***p53*** -S392D); cotransfection of both 
these mutants with a reporter gene carrying a ***p53*** -responsive 
element into the ***p53*** -null Saos-2 cell line activated 
transcription as well as did wild-type ***p53*** . Furthermore, both 
mutants blocked cell cycle progression after transient transfection in 
these cells. A stable derivative of the T98G human glioblastoma cell line 
was established that ***expressed*** ***p53*** -S392A in response 
to dexflmfjthflsor"?. O v e r ft*pression of this mutant sctivsted transcription of 
the endogenous waf 1 (also called cipl) and mdm2 genes to the same extent 
as wild-type ***p53*** and also produced growth arrest. Finally, 
***p53*** -S392Aand ***p53*** -S392D suppressed foci formation 

by 

activated ras and adenovirus El A oncogenes as efficiently as did 
wild-type 

***p53*** . Thus, unlike mutants that altered the serine 15 
phosphorylation site, elimination of the serine 392 phosphorylation site 
had no discernible effect on ***p53*** function. We conclude that 
neither phosphorylation nor RNA attachment to serine 392 are required for 
human ***p53*** r s ability to suppress cell growth or to activate 
transcription in vivo. 
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AB Xenopus ***p53*** cDNA, homologous to the human tumour 
suppressor 

***p53*** , has previously been cloned from oocyte and gastrula 
libraries. In this report, we describe a polyclonal antibody 2674 raised 
against Xenopus ***p53*** (Xp53) ♦♦♦expressed*** in bacteria, 
that 

recognises proteins of approximately 52, 46 and 35 kDa present in 
Xenopus 

oocytes, parthenogenically activated eggs and in somatic tissue culture 
cells. We report here purification of Xp53 from insect cells infected with 
Xp53-baculo virus, and this protein is shown to be phosphorylated by 
casein 

kinase II but has low sequence-specific DNA binding activity. Using 
similar purification conditions, we have isolated endogenous Xp53, 
showing 

that Xenopus eggs contain high levels of ***p53**° protein. Xp53 from 
eggs binds to the ***p53*** -specific DNA-binding consensus 
sequence. 

Two dimensional gel analysis indicates that Xp53 from eggs may exist in 
various states of phosphorylation, u.v.-induced ***DNA*** 
* "damage*** of somatic Xenopus cells results in accumulation of 
Xp53. 

We suggest that the high levels of putative Xp53 detected in eggs may 




represent maternal stockpiles of a protein necessary to protect rapidly 
dividing cells from the effects of ***DNA*** ***damage*** . 

L10 ANSWER 12 OF 36 BIOSIS COPYRIGHT 2002 BIOLOGICAL 
ABSTRACTS INC.DUPLICATE 
7 

ACCESSION NUMBER: 1994:222559 BIOSIS 

DOCUMENT NUMBER: PREV 1 99497235559 

TITLE: Interactions between **+p53*** andMDM2ina 

mammalian 

cell cycle checkpoint pathway. 
AUTHOR(S): Chen, Chaw-Yuan; Oliner, Jonathan D.; Zhan, Qimin; 
Fornace., Albert J., Jr.; Vogelstein, Bert; Kastan, Michael 
B.(l) 

CORPORATE SOURCE: ( 1 ) Johns Hopkins Oncology Center, Baltimore, 
MD 21287 USA 

SOURCE: Proceedings of the National Academy of Sciences of the 

United States of America, (1994) Vol. 91, No. 7, pp. 
2684-2688. 
ISSN: 0027-8424. 

DOCUMENT TYPE: Article 

LANGUAGE : English 

AB Normal ***p53*** function is required for optimal arrest of cells in 
the G-l phase of the cell cycle following certain types of ***DNA*** 
***damage*** . Loss of this cell cycle checkpoint may contribute to 
♦♦♦tumor*** development by increasing the number of genetic 
abnormalities in daughter cells following ♦♦♦DNA*** ***damage*** 

The MDM2 protein is an endogenous gene product that binds to the 

♦♦*p53*** protein and is able to block ***p53** + -mediated 
transactivation of cotransfected reporter constructs; thus, interactions 
between MDM2 and ***p53*** in this checkpoint pathway following 
ionizing irradiation were examined. Though increases in ***p53*** 
protein by ♦♦♦DNA*** ***damage*** were not abrogated by 
MDM2 

overexpression, increased levels of MDM2, resulting either from 
endogenous 

gene amplification or from transfection of an exogenous 

♦♦♦expression"* 

vector, were associated with a ***reduction" + in the ability of cells 
to arrest in G-l following irradiation. In addition, ♦♦♦expression"* 
of endogenous MDM2 was enhanced by ionizing irradiation at the level of 
transcription in a * * *p53 * ♦ ♦ -dependent fashion . These observations 
demonstrate that MDM2 overexpression can ***inhibit*** ♦♦♦p53" + 
function in a known physiologic pathway and are consistent with the 
hypothesis that MDM2 may function in a "feedback loop" mechanism 

with 

***p53*** , possibly acting to limit the length or severity of the 
***p53*** -mediated arrest following *+*DNA*** ***damage*** . 
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AB A remarkable overlap was observed between the gadd genes, a group of 
often 

coordinately ***exprcssed*** genes that are induced by genotoxic 
stress and certain other growth arrest signals, and the MyD genes, a set 
of myeloid differentiation primary response genes. The MyDl 16 gene was 
found to be the murine homolog of the hamster gadd34 gene, whereas 



MyD118 

and gadd45 were found to represent two separate but closely related 
genes. 

Furthermore, gadd34/MyDl 16, gadd45, MyDl 18, and gaddl53 encode 
acidic 

proteins with very similar and unusual charge characteristics; both this 
property and a similar pattern of induction are shared with mdm2, which, 
like gadd45, has been shown previously to be regulated by the 

***tumor*** suppressor ***p53*** . ***Expression*** analysis 
revealed that they are distinguished from other growth arrest genes in 
that they are ***DNA*** ***damage*** inducible and suggests a 
role 

for these genes in growth arrest and apoptosis either coupled with or 
uncoupled from terminal differentiation. Evidence is also presented for 
coordinate induction in vivo by stress. The use of a short-term 
transfection assay, in which ***expression*** vectors for one or a 
combination of these gadd/MyD genes were transfected with a selectable 
marker into several different human ***tumor*** cell lines, provided 
direct evidence for the growth-inhibitory functions of the products of 
these genes and their ability to synergistically suppress growth. Taken 
together, these observations indicate that these genes define a novel 
class of mEmmalian genes encoding acidic proteins involved in the control 
of cellular growth. 
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AB Overexpression of wild-type ***p53*** gene in malignant cell lines 
has 

been shown to ***inhibit*** cell proliferation in a number of cases. 
However, endogenous ***p53*** protein seems to play little role in 
normal cell-cycle control as suggested by the normal development of 
***p53*** null mice, and by the low ***p53*** protein levels 
♦♦♦expressed*** in most cell types. Recently, increased 
♦♦♦expression*** of endogenous ***p53*** protein has been 
observed 

during the cellular response to ***DNA*** ***damage*** , as well 

as 

during differentiation of human hematopoietic cells. To study the role of 
the ***p53*** gene in hematopoietic differentiation, we introduced the 
wild-type ***p53*** gene or the temperature-sensitive ***p53*** 
(Val 135) mutant into ***p53*** -deficient HL-60 promyelocytic 
leukemia 

cells. Morphological analysis, flow-cytometric determination of 
granulocytic or monocytic surface markers, and ability to ***reduce*** 
nitroblue tetrazolium (NBT) demonstrated that ***expression*** of 
exogenous wild-type ***p53*** gene in HL-60 cells induces 
differentiation through the granulocytic pathway. Proliferation and cell- 
cycle analysis performed early after ***expression*** of wild-type 

***p53*** showed that induction of differentiation is not coupled with 
growth arrest, which suggests that ***p53*** is involved in 
differentiation independently of its activity on the cell cycle. 
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AB The mdm2 proto-oncogene product binds to the ***p53*** 
♦♦♦tumor*** 

suppressor protein and ♦♦♦inhibits*** its ability to trans-activate 
target genes. One such target gene is mdm2 itself, which is therefore 
considered a component ofa ♦♦*p53*** negative feedback loop. Two 
tandem ♦♦*p53*** -binding motifs residing within the first intron of 
the murine mdm2 gene confer upon it ***p53*** -mediated activation. 
We 

now report that in murine cells ***p53*** activates an internal mdm2 
promoter (P-2) located near the 3' end of intron 1, resulting in mRNA 
whose transcription starts within exon 2. P-2 is activated by ***p53*** 
within artificial constructs, as well as within the context of the 
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overexpressed wild-type ***p53*** into cells or the induction of 
endogenous wild- type ***p53*** by ionizing radiation. The upstream, 
constitutive (P- 1 ) mdm2 promoter is only mildly affected by ***p_53*** , 
if at all. The ***p53*** -derived mdm2 transcripts lack exon 1 and a 
few nucleotides from exon 2. As the first in-frame AUG of mdm2 is 
located 

within exon 3, the two types of mdm2 transcripts should possess similar 
coding potentials. Nevertheless, in vitro conditions, where each of these 
transcripts yields a distinct translation profile, reflect the 
differential usage of translation initiation codons. Initiation of 
translation at internal AUG codons, which occurs also in vivo, gives rise 
to MDM2 polypeptides incapable of binding to ***p53*** . In vitro 
translation profiles of the various mdm2 transcripts could be manipulated 
by changing the amounts of input RN A. Thus, * * *p53 *** can modulate 
both the amount and the nature of MDM2 polypeptides through activation 

of 

the internal P-2 promoter. 
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AB GADD45 is a ubiquitously ^expressed*** mammalian gene that is 

induced by ***DNA*** 00 *damage 0<, ° and certain other stresses. 
Like 

another * **p53 * ** -regulated gene, p2 1 WAF 1 /CIP 1 , whose product 
binds to 

cyclin-dependent kinases (Cdk's) and proliferating cell nuclear antigen 
(PCNA), GADD45 has been associated with growth suppression. Gadd45 
was 

found to bind to PCNA, a normal component of Cdk complexes and a 
protein 

involved in DNA replication and repair. Gadd45 stimulated DNA excision 




repair in vitro and ** 'inhibited*** entry of cells into S phase. These 
results establish GADD45 as a link between the ***p53*** -dependent 
cell cycle checkpoint and DNA repair. 
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AB The ***tumor*** growth suppressor WAF1/CIP1 was recently 
shown to be 

induced by ***p53 * * * and to be a potent inhibitor of cyclin-dependent 
kinases. In the present studies, we sought to determine the relationship 
between the ***expression*** of WAF1/CIP1 and endogenous 
regulation of 

***p53*** function. WAF1/CIP1 protein was first localized to the 
nucleus 

of cells containing wild-type ***p53*** and undergoing Gl arrest. 
WAF1/CIP1 was induced in wild-type ***p53*** -containing cells by 
exposure to ***DNA*** ***damaging*** agents, but not in mutant 
***p53*** -containing cells. The induction of WAF1/CIP1 protein 
occurred 

in cells undergoing either ***p53*** -associated Gl arrest or apoptosis 
but not in cells induced to arrest in Gl or to undergo apoptosis through 
***p53*** -independent mechanisms. ***DNA*** ***damage*** 
led to 

increased levels of WAF1/CIP1 in cyclin E-containing complexes and to 

an 

associated decrease in cyclin-dependent kinase activity. These results 
support the idea that WAF1/CIP1 is a critical downstream effector in the 
***p53*** - specific pathway of growth control in mammalian cells. 
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AB Utilizing a temperature sensitive ***p53*** mutant 

(pLTRp53cGvall35) 

which ***expresses*** mutant ***p53+** at 37 degree C and a 
wild-type like ***p53*** at 32 degree C we transfected a human 

ovarian 

***cancer*** cell line (SKOV3) which does not ♦•♦express*** 
endogenous * + *p53*** . Among the different clones obtained, we 
selected 

three clones. Two were obtained from simultaneous trans fection of 




***p53*** and neomycin resistance ♦♦♦expression*** plasmids 
(SK23a 

and SK9), the other was obtained from transfection experiments utilizing 
the neomycin resistance gene only (SKN). Introduction of mutant 

***p53*** did not alter the morphology or growth characteristics of this 
ovarian ***cancer*^ cell line. Upon shifting to the permissive 
temperature, a dramatic change in morphology and growth rate was 
observed 

in SK23a and SK9 cells that is associated with the presence of a wild-type 
like ♦♦♦p53*** . SKN and SKOV3 cells maintained at 32 degree C did 

not 

change morphology and only slightly ***reduced*** proliferation. Both 
SK23a and SK9 cells did not show evidence of apoptosis when measured 
up to 

72 hours of maintenance at 32 degree C. In contrast to what observed in 
other cell lines, SK23a and SK9 cells maintained at 32 degree C were not 
blocked in Gl, but they were accumulated in G2-M. This accumulation 
was 

transient and could be due either to a blockade or to a delay in the G2 
progression. No down-regulation of c-myc was observed in ** *p53 * ♦ ♦ 
♦♦♦expressing^** clones when shifted to the permissive temperature. In 

~~~,-i;<-.' tJAC nxtA *** i_ • _ 1. 1. . 
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stimulated in 

SIC9 and SK23a cells but not in SKN cells. In both clones Gas 1 mRNA 
was 

not detected either at 37 degree C or 32 degree C. This system represents 
a new and useful model for studying the effect of the absence of 
***p53*** (SKOV3 or SKN), presence of mutated ***p53*** 
(SK23aand 

SK9 kept at 37 degree C) or wild type *** P 53*** (SK23aandSK9 
kept at 

32 degree C) on the mechanism of response of ** ♦cancer*** cells to 
***DNA*** ***damaging* # * agents. 
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AB A review, with 7 refs., on the mechanisms of G 1 arrest by p21 protein 
upon 

***DNA* + * ***damage*^ ; ***DNA^ ***damage* M , 

increment in 

intracellular ***p53*** level, increment in p21 level by binding of 
***p53* # * to the ***expression ++ * regulation region of p21, 
♦♦♦inhibition*** of cyclin dependent kinase by p21 binding, decrease in 

phosphorylation level of Rb, and Gl arrest. 
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AB Cervical ***cancer*** is similar to other human cancers in that it 
develops through a multistep process. However, infection with oncogenic 
human papillomaviruses (HPVs) is believed to be essential for the 
initiation of this disease. Although HPV may play a central role in the 
early stages of neoplasia, the accumulation of mutations in an assortment 
of genes precedes the development of malignant cervical carcinoma. The 



mechanisms by which abnormalities accumulate are various, but it is 
possible that viral proteins are involved. In particular, the viral E6 
oncoprotein has been shown to interact with the cellular tumour 
suppressor 

protein ***p53*** , which is involved in ***DNA*** 
***damage*** 

repair pathways. Hence, E6 may contribute to the genomic instability 
through this interaction with ***p53*** . We have tested this 
hypothesis by monitoring the effects of E6 upon ***DNA*** 

♦♦♦damage*** induced ***p53*** transcriptional activity. This study 
shows that HPV- 1 8 E6 ♦♦♦inhibits**^ ***p53** # transcriptional 
activity following genotoxic stress with UV radiation. No effect was 
observed when a mutant E6 unable to direct the degradation of 
♦♦*p53*** 

was included in this assay. These results suggest that continued E6 
♦♦♦expression*** may contribute to the accumulation of * # *DNA + ** 
♦♦♦damage*** associated with the progression of cervical 
***cancer*** 
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AB We investigated the correlation of ***p53*** abnormalities with 
survival in 85 patients with non-small cell lung ***cancer*** (NSCLC) 
who had undergone resection with curative intent as part of Lung 
***Cancer*** Study Group (LCSG) 871 . Our previous studies showed 

that 

only a subset of ***p53*** mutations in lung cancers result in 
overexpression. In addition, protein overexpression has been described in 
the absence of mutation. Therefore, we determined both ***p53*** 
protein overexpression (by immunostaining) and ***p53*" and ras 
gene 

mutations (by single-strand conformation polymorphism and DNA 
sequencing) 

in this set of resected ♦♦♦tumor* 4 * specimens. Clinical follow-up data 
were available for 75 cases. Of the studied patients, 64% showed 
***p53*** overexpression and 51% had mutant ***p53*** 
sequences; 

however, the concordance rate was only 67%. There was a negative 
survival 

correlation with positive ***p53*** immunostaining (p=0.05), but not 
with the presence of gene mutations (pK).62) in this group of patients. 
Overexpression of ***p53*** protein determined by immunostaining 
may 

contribute to adverse outcome due to the ability of ***p53*** to act 
as a dominant oncogene, or alternatively, overexpression may reflect 
ongoing "■"♦DNA**"' ^damage* 0 * in the ^tumor*** as a 
marker 

for a more aggressive behavior. When adjusted for stage, age, and gender 
by multivariate analysis, however, there was no independent impact of 
* * *p53 ** * overexpression on survival. 
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AB The C/EBP-homologous transcription factor CHOP (GADD 1 53) is 
inducible by 

growth ***inhibition*** or ***DNA*** ♦♦*damage*** , and has 



translocation in human myxoid liposarcoma. We have now found CHOP 
amplification in two sarcoma cell lines with previously reported 
amplification of the nearby GLI gene. Among 98 other human sarcomas of 
various types, CHOP was amplified in a hemangiopericytoma, a 
liposarcoma, 

and two osteosarcomas. High constitutive ♦♦♦expression**^ levels of 
CHOP were observed in tumors with gone amplification, but also in some 
other samples. The nearby MDM2 gene, which codes for a protein that 
may 

inactivate wild-type ***p53*** , has previously been reported to be 
frequently amplified in sarcoma. In our sarcoma panel, MDM2 was 
amplified 

in 9 cases. MDM2 and CHOP were co-amplified in two of these, whereas 

the 

two osteosarcomas had amplified CHOP but not MDM2. CHOP was 
amplified in 

both cell lines with GLI amplification, and MDM2 only in one. No 
mutations 

in the TP53 gene have been found in samples with amplification of 
MDM2. In 

contrast, the cell line in which CHOP but not MDM2 was amplified had 
mutated TP53, suggesting that selection of this amplicon was not mediated 
through ***p53*** inactivation. 
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AB SDI 1 is an inhibitor of DNA synthesis that we isolated by 

♦"""expression*** screening cDNAs prepared from senescent, 
terminally 

nondividing human cells. Other groups then cloned this gene as a 
cycl in-dependent kinase (cdk)-interacting protein (CIP1, p21) that 

♦•♦inhibits*** cdks; the gene was also isolated by screening for genes 
transactivated by ***p53*** (WAF1). ***p53*** levels are low in 
senescent and quiescent contact- ***inhibited*** or serum-deprived 
normal human cells, which we have found ***express*** high levels of 
SDI1 mRNA. This indicates that alternate pathways for upregulation of 



message level of this gene may exist We therefore proceeded with the 
study presented here, treating human cells with a variety of 
growth-arrest-inducing agents, including some that damaged DNA, and 
found 

that RNA levels of SDH were increased in all cases that resulted in 
growth ***inhibition*** . More important, with the exception of 
.gamma. -radiation, most of these agents were able to elevate SDI 1 
message 

levels in cells lacking wild-type ***p53*** .At least two distinct 
kinetic profiles for RNA induction were observed, one that implicated 
* * *p5 3 * * * transacti vation and occurred early enough to cause arrest, 

and 

another that clearly was "♦p53" + independent and suggested a role 
for the SDI 1 gene product in the maintenance rather than in the cause of 
♦"inhibition*** of DNA synthesis. 
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♦♦♦damaging*** agents and growth arrest. 

Zhan, Qimin; Carrier, France; Fornace, Albert J., Jr. (1) 



AUTHOR(S): 

CORPORATE SOURCE: ( 1 ) Lab. Mol. Pharmacol., DTP, DCT, Natl 
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AB The * "tumor*" suppressor *"p53" + can function as a 
sequence-specific transcription factor and is required for activation by 
ionizing radiation (IR) of one or more downstream effector genes, such as 
the human GADD45 gene. One important consequence of IR that is 

probably 

mediated by these downstream effector genes is activation of the 

*"p53*** -mediated G-l cell cycle checkpoint. While the induction of 
reporter constructs containing * * *p5 3 * * * -binding sites has already 
been demonstrated with ***p53*** "*expression # " vectors, we 
have 

now demonstrated the direct activation of such a construct after treatment 
of the human RKO 1 ine, which has a normal ♦ ♦ + p5 3 * * * phenotype, with 
various types of ***DNA*** - ***damaging*** agents and also after 
growth arrest produced by medium depletion (starvation). IR, UV 
radiation, 

and methylmethane sulfonate were found to induce ** + p53 +++ activity 
when a stably integrated reporter construct containing functional 

"*p53*** -binding sites was used and also in mobility shift assays with 
a ***p53*** -binding site from the GADD45 gene, and IR-inducible 
gene 

previously associated with growth arrest. The same cell treatments that 
induced this ***p53*** activity also caused an increase in cellular 
♦♦♦p53*** protein levels. The response in cells lacking normal 
***p53*** or in RKO cells ♦♦♦expressing^** a dominant negative 
mutant ***p53*** was markedly ♦ "reduced" ♦ . Interestingly, the 
spectrum of effective inducing agents for the above-described experiments 
was similar to that which induces GADD45 either in cells with a normal 
*"p53*** status or, with the exception of IR, in cells lacking normal 
***p53*** . These results indicate a role for pS3 in the IR pathway, 
which is completely ***p53*** dependent, and in other genotoxic stress 
responses, in which *"p53*** has a cooperative effect but is not 
required. 
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Human papillomavirus 16 E6 ♦♦♦expression**'* disrupts 



the *** p 53*** -mediated cellular response to ***DNA*" 
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AB Infection with certain types of human papillomaviruses (HPV) is highly 
associated with carcinomas of the human uterine cervix. However, HPV 
infection alone does not appear to be sufficient for the process of 
malignant transformation, suggesting the requirement of additional 
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mammalian 

cells exhibit Gl cell-cycle arrest and "♦inhibition^" of replicative 
DNA synthesis. This mechanism, which requires wild-type ._***p53*** , 
presumably allows cells to undertake DNA repair and avoid the fixation of 
mutations. We directly tested whether the normal response of cervical 
epithelial cells to ***DNA*" "♦damage*" may be undermined by 
interactions between the E6 protein ***expressed*** by oncogenic 
HPV 

types and wild-type "*p53*** . We treated primary keratinocytes with 
the *"DNA*" - "♦damaging"* agent actinomycin D and 
demonstrated 

" ♦inhibition" ♦ of replicative DNA synthesis and a significant increase 
in ***p53*** protein levels. In contrast, "♦inhibition^" of DNA 
synthesis and increases in ***p53*** protein did not occur after 
actinomycin D treatment of keratinocytes immortalized with HPV 16 
E6/E7 or 

in cervical carcinoma cell lines containing HPV 16, HPV1 8, or mutant 

*"p53*" alone. To test the effects of E6 alone on the cellular 
response to ***DNA" # ♦♦♦damage"^ , HPV16 E6 was 
"♦expressed^" 

in the carcinoma cell line RKO, resulting in undetectable baseline levels 
of # "p53*" protein and loss of the G 1 arrest that normally occurs in 
these cells after ***DNA"* *"damage"* . These findings 
demonstrate that oncogenic E6 can disrupt an important cellular response 
to *"DNA 4 " *"damage # " mediated by *** p 53*" and may 
contribute to the subsequent accumulation of genetic changes associated 
with cervical tumorigenesis. 
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AB In two human "♦cancer*" cell lines, the breast mcf-7 and the T-cell 
leukemia MOLT4, we investigated the cytotoxicity of four antineoplastic 
agents having different mechanisms of action. We selected doxorubicin as 

a 

DNA-topoisomerase II inhibitor, FCE24517 (a Distamycin A derivative) 
asa 

DNA minor groove binder with specificity for AT bases, melphalan as an 
alkylating agent and cis-platinum as an alkylating agent able to form 
DNA-intrastrand crosslinks. From the cytotoxicity experiments a 
moderately 

toxic (less than 10% of growth ♦♦♦inhibition^" ) and a highly toxic 
(about 75% growth ***inhibition*** ) dose were selected to evaluate the 



♦♦♦expression*** of genes involved in cell proliferation and in cell 
response to extracellular insults. The ***expression*** was evaluated 
at early times (60 min.) and 24 hrs. after treatment. At the 
concentrations utilized in both cell lines we could not find any 
alteration in the ***expression*** of ***p53*** ,gasl and heat 
shock 70. After melphalan treatment down regulation of c-myc and of the 
H2A histone was seen at high doses, while no significant alteration of 
their ***expression*** was seen with the other drugs. 
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AB We have examined ***p53*** protein levels in cell lines selected for 

resistance to the chemotherapeutic drug cis-diarnminedichloroplatinum 
(H), 

cisplatin. The majority of the independent cisplatin-resistant clones 
isolated by a single selection with cisplatin from the ovarian tumour cell 
line A2780 showed increased levels of ***p53*** protein compared to 
the parental cell line. Elevated ***p53*** protein levels were also 
observed in cisplatin-resistant ovarian human tumour lines isolated after 
multiple exposures to cisplatin (A2780/cp70 and OVIP/DDP). Direct PCR 
sequencing of ***p53*** cDNAs showed that both the A2780/cp70 
and the 

parental A2780 cell lines had a wild-type ***p53*** gene sequence. 
The 

OVIP and OVIP/DDP lines both had a heterozygous mutation at codon 
126. 

Cell-cycle analysis after gamma-irradiation or cisplatin treatment showed 
evidence of a Gl/S and G2/M cell-cycle checkpoint in both A2780/cp70 
and 

the sensitive parental cell lines. However, the resistant cell line 
A2780/cp70 showed less ***inhibition*** of DNA synthesis after 
gamma-irradiation than the sensitive cell line. Transfection of a mutant 

* * *p53 ** * gene construct (containing a mutation at codon 1 43 , val to 
ala) into the A2780/cp70 resistant cells conferred a significantly 
increased sensitivity to cisplatin, suggesting that ***p53*** is a 
direct determinant of cisplatin resistance in these cells. However, 

•♦♦expression*** of this mutant ***p53*** in the A2780 cells did 

not 

affect sensitivity. 
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AB Transformation of primary rodent cells by the adenovirus E 1 A and E 1 B 
oncogenes is a two-step process, where El A-dependent induction of 
proliferation is coupled to E IB-dependent suppression of programmed cell 
death (apoptosis). The E1B gene encodes two distinct transforming 
proteins, the 19K and 55K proteins, both of which independently 

cooperate 

with El A. E1B 19K or 55K protein, or the human Bcl-2 protein, functions 

to 

suppress apoptosis and thereby permits transformation with El A. The 
E1B 

55K protein blocks ***p53*** ***tumor*** suppressor protein 
function, indicating that * * *p53 ** * may mediate apoptosis by E 1 A. In 
the mutant conformation, ***p53*** blocked induction of apoptosis by 
El A and efficiently cooperated with El A to transform primary cells. 
When 

♦♦♦p53*** was returned to the wild- type conformation, El A+ 



transformants underwent cell death by apoptosis. This induction of 
apoptosis by conformational shift of ***p53*** from the mutant to the 
wild-type form was ♦♦♦inhibited*" by ♦♦♦expression"* oftheElB 
1 9K protein. Thus, the ** *p53 * ** protein may function as a 
* * *tumor* * * suppressor by initiating a cell suicide response to 
deregulation of growth control by El A. El B 19K and 55K proteins 
provide 

separate mechanisms that disable the cell suicide pathway of *** p 53*** 
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AB ***Cancer*** therapy drugs, such as diamminedichloroplatinum 
(cisplatin), mitomycin C, etoposide and a number of other compounds, as 
well as energy-rich radiation, are known to act on cellular DNA. These 
agents are shown to induce nuclear accumulation of the so-called 

♦♦♦tumor"* -suppressor protein ***p53*" in fibroblastoid cells, as 
well as in epithelioid normal and immortalized cells of murine, simian, 
and human origin. ***p53*" accumulation starts a few hours after 
treatment and can remain detectable in surviving cells for at least 20 
days. Accumulation occurs because of increased ***p53*** protein 
stability and depends on ongoing translation. It is not the result of 
enhanced gene ***expression*** . A number of cell cycle inhibitors do 
not affect *"p53"* protein accumulation, suggesting that the process 
may start from several points in the cell cycle. Since the increase in the 
nuclear ***p53*** protein levels occurs within a few hours in most of 
the treated normal diploid cells, it is unlikely that the accumulated 

***p53*** protein is derived from a mutated ***p53*** gene. The 
results obtained are in accordance with the view that the "*DNA"* 

"♦damage*" -induced ***p53*** accumulation may either 

* "inhibit*" cell growth, allowing DNA repair process, or, in the case 
of severe damage, initiate apopotosis. 
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AB Chemical and physical carcinogens, present in our environment and 
encountered in a variety of occupations, produce damage to DNA. X-rays 
produce directionizations and indirect hydroxyl radical attack. UV light 
in the short wavelength is specifically absorbed by unsaturated bonds in 
DNA, RNA, and proteins. There are a number of genetic sites that are 



sensitivity is found in certain genetic diseases. The development of a 
fully malignant ***tumor*** involves the activation or altered 
** *expression* * * of oncogenes or the inactivation of ** *tumor* ** 
-suppressor genes that control normal cellular development. Mutations in 
the ***p53*** *** tumor* * * -suppressor gene are common in diverse 
types of ***cancer*** and could perhaps provide clues to the etiology 
of some cancers and to the effect of various environmental and 
occupational carcinogens in ***cancer*** development. The fact that 
environmental factors are involved to a great extent in ***cancer*** 
suggest that ***cancer*** may be preventable. Experimental as well as 
epidemiological data indicate that a variety of nutritional factors can 
act as anticarcinogens and ***inhibit*** the process of ***cancer*** 
development and ***reduce*** ***cancer*** risk. The interaction of 
cells with a number of environmental and occupational genotoxic 
substances 

such as X-rays, UV light, and a variety of chemicals including ozone 
results in an enhanced generation of free oxygen radicals and in modified 
pro-oxidant states. A number of nutritional factors such as vitamins A, C, 
E, .beta. -carotene, and micronutrients such as selenium act as 
antioxidants and anticarcinogens. Certain hormones such as thyroid 
hormones enhance oxidative processes and act as a co-transforming factor 
in carcinogenesis. A number of bioactive lipids act as ***cancer*** 
preventive agents. Sphingolipids act on signal transduction pathways and 

"♦inhibit*** protein kinase C and multistep carcinogenesis. 
Sphingolipids are found in dairy products and milk, .omega. -3 fatty acids 
suppress X-ray induced transformation as well as promotion. They also 

***inhibit*** transformation by the ras oncogene. The .omega.-3 fatty 
acids act in part by ***reducing*** prostaglandin synthesis. In 
addition, the ?-3 fatty acids alter the composition of membrane fatty 
acids that are released from one or more phospholipids, causing 
remodeling 

of cellular phospholipids and ***reduced*** arachidonate-containing 
species. Such remodeling interferes with transformation. 
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AB Lymphoid neoplasms, like all malignant tumors, arise as a consequence 
of 



the accumulation, in a single cell, of a set of genetic lesions that 
result in altered proliferation or increased clonal life span. The most 
frequently observed genetic abnormalities among the malignant 
non-Hodgkin's lymphomas are translocations, which appear to be lineage 
and, to a large extent, lymphoma specific. Recombinases that normally 
mediate the process of antigen receptor gene rearrangement appear to 
have 

an important (but not exclusive) role in the mediation of these 
translocations and of other types of gene fusion (e.g., deletion of 
intervening DNA). Frequently, such fusions result in the increased or 
inappropriate * * *expression* * * of crucially important proteins, many 
of which are transcription factors that regulate the ***expression* ** 
of other genes. These abnormalities, however, do not appear to be 
sufficient to induce lymphoma, and it is likely that the additional 
genetic lesions required differ from one ***tumor*** to another. The 
likelihood of any given clone of cells accumulating a sufficient number of 
relevant genetic lesions to give rise to a lymphoma is probably a function 
of its life span. Prolonged survival of a cell clone may be mediated by 
viral genomes (e.g., Epstein-Barr virus and human T-cell 
leukemia/lymphoma 

virus type 1 ), by the abnormal ***expression*** of cellular genes that 
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cellular genes that are necessary for apoptosis, e.g., ***p53*** . The 
background rate at which genetic lesions occur is amplified by the 
interaction of inherited and environmental factors, the latter appearing 
to be the major determinant of incidence rates. However, inherited factors 
that influence lymphomagenesis, including variability in the ability to 
repair ***DNA*** ***damage*** or in the fidelity of antigen 
receptor recombinases for their signal sequences, may be crucial 
determinants of which particular individuals in a given environmental 
setting develop lymphoma. 
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AB A review with 73 refs. Lymphoid neoplasms, like all malignant tumors, 
arise as a consequence of the accumulation, in a single cell, of a set of 
genetic lesions that result in altered proliferation or increased clonal 
life span. The most frequently obsd. genetic abnormalities among the 
malignant non-Hodgkin's lymphomas are translocations, which appear to 

be 

lineage and, to a large extent, lymphoma specific. Recombinases that 
normally mediate the process of antigen receptor gene rearrangement 
appear 

to have an important (but not exclusive) role in the mediation of these 
translocations and of other types of gene fusion (e.g., deletion of 
intervening DNA). Frequently, such fusions result in the increased or 
inappropriate ** 'expression* * * of crucially important proteins, many 
of which are transcription factors that regulate the ***expression*** 
of other genes. These abnormalities, however, do not appear to be 
sufficient to induce lymphoma, and it is likely that the addnl. genetic 
lesions required differ from one ***tumor*** to another. The 
likelihood of any given clone of cells accumulating a sufficient no. of 
relevant genetic lesions to give rise to a lymphoma is probably a function 
of its life span. Prolonged survival of a cell clone may be mediated by 
viral genomes (e.g., Epstein-Barr virus and human T-cell 
leukemia/lymphoma 

virus type 1 ), by the abnormal * 0 "■expression* 00 of cellular genes that 
^inhibit*** apoptosis (e.g., bcl-2), or by the mutation or deletion of 
cellular genes that are necessary for apoptosis, e.g., ***p53*** , The 
background rate at which genetic lesions occur is amplified by the 
interaction of inherited and environmental factors, the lattet appealing 
to be the major determinant of incidence rates. However, inherited 
factors that influence lymphomagenesis, including variability in the 
ability to repair ***DNA*** ***damage*** or in the fidelity of 
antigen receptor recombinases for their signal sequences, may be crucial 
determinants of which particular individuals in a given environmental 
setting develop lymphoma. 
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AB Using a reconstituted mouse prostate organ, the effects on endogenous 



**p53 



*** *** 



expression*** of the ras oncogene or of the ras + myc 



oncogenes were investigated. In this system the ras gene alone causes mild 
hyperplasia, but the combination of ras and myc leads to the formation of 
carcinomas. Surprisingly, while ***p53*** mutations were found in 
cells derived from the reconstituted organs containing ras alone, no such 
mutations were found in the ras + myc-transformed cells. Their growth, 
unlike that of the cells containing ras alone, was not ***inhibited*** 
by transfection with plasmids encoding wild- type human ***p53*** . 
We 

suggest that ***expression*** of both activated ras and myc genes 
bypasses the need for *** p 53*** mutation by neutralizing the 
***tumor*** suppressor activity of normal ***p53*** . 
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AB Several genetic alterations that perturb normal cellular growth control 
mechanisms can cause cancers. These include point mutations, deletions, 
translocations, amplifications and gene rearrangements and occur 
primarily 

in two classes of interacting genes, oncogenes and ***tumor*** 
suppressor genes. While mutation or amplification of certain oncogenes 
can 

facilitate cell growth and 0<, *turnor ooe formation (Bishop, 1983, 1991; 
Hunter, 1991; Land, et al., 1983), loss or mutation of ^•tamor* 0 * 
suppressor genes, which normally ***inhibit*** these processes, can 
promote ***tumcr*** formation (Knudson, 1985; Cavenee, et al., 19S9; 
Marshall, 1991). Human skin tumors display multiple genetic alterations 
such as Ha-ras gene mutation and LOH, N-ras gene amplification, and 
mutations in ***p53*** ***tumor*** suppressor gene. In most cases, 
the mutations in ras and ***p53*** genes are localized to 
pyrimidine-rich sequences, particularly C-C sequences, which indicates 
that these sites are probably the targets for UV-induced ***DNA*** 



♦••damage*** and subsequent mutation and transformation. Since UV 
radiation in sunlight is an environmental carcinogen it is important to 
understand the molecular mechanisms by which UV radiation induces 
human 

skin cancers. In addition, suitable animals models are available for 
comparative studies and risk assessment. By comparing the various 
genetic 

alterations detected in sunlight-induced human skin tumors with those 
present in UV-induced murine skin tumors, it may be possible to identify 
the carcinogen-related events that are involved in the multi-step process 
of carcinogenesis. Studies addressing these issues should provide further 
insights into the molecular mechanisms of UV carcinogenesis. 
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AB The ***inhibition*** of replicative DN A synthesis that follows 

***DNA*** ***damage*** may be critical for avoiding genetic 
lesions 

that could contribute to cellular transformation. Exposure of ML-1 
myeloblastic leukemia cells to nonlethal doses of the ***DNA*** 

***damaging*** agents, gamma-irradiation or actinomycin D, causes a 
transient ***inhibition*** of replicative DNA synthesis via both Gl 
and G2 arrests. Levels of ***p53*** protein in ML-1 cells and in 
proliferating normal bone marrow myeloid progenitor cells increase and 
decrease in temporal association with the Gl arrest. In contrast, the 
S-phase arrest of ML-1 cells caused by exposure to the anti-metabolite, 
cytosine arabinoside, which does not directly damage DNA, is not 
associated with a significant change in ***p53*** protein levels. 
Caffeine treatment blocks both the Gl arrest and the induction of 

***p53 ** * protein after gamma-irradiation, thus suggesting that 
blocking 

the induction of ***p53*** protein may contribute to the previously 
observed effects of caffeine on cell cycle changes after ***DNA*** 

***damage*** . Unlike ML-1 cells and normal bone marrow myeloid 
progenitor cells, hematopoietic cells that either lack ***p53*** gene 

••♦expression*** or overexpress a mutant form of the ***p53 # ** 
gene 

do not exhibit a Gl arrest after gamma-irradiation; however, the G2 arrest 
is unaffected by the status of the ***p53*** gene. These results 
suggest a role for the wild-type ***p53*** protein in the 
•♦•inhibition*** of DNA synthesis that follows ***DNA*** 
•••damage*** and thus suggest a new mechanism for how the loss of 
wild-type * * *p53 * * * might contribute to tumorigenesi s. 
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AB This is a time of rapid progress in the field of human bronchogenic 
carcinogenesis due to recent advances in cellular and molecular biology. 
Important developments over the last 10 years include establishment of 
methods for culturing NHBE cells under defined conditions, and molecular 
biological and biochemical epidemiological techniques for identifying 
genetic changes that are associated with malignant transformation of these 
cells. Most progress in defining genes associated with human 
carcinogenesis has been due to discoveries related to oncogenes and more 
recently, ***tumor*** suppressor genes. As was described in Section 
II. 13. 3. s, wc now know that oncogene products serve as growth factors, 
growth factor receptors, and cytosolic and nuclear regulatory proteins. In 
addition, although the actions of putative ***tumor*** suppressor 
genes are less well understood, the first isolated ***tumor*** 
suppressor gene Rb, interacts with the products of DNA viruses which, in 
turn, are involved in regulation of transcription as was described in 
Section II.B.3.b. Thus, not surprisingly, both oncogenes and 
***tumor*** 

suppressor genes code for classes of proteins that are known to play an 
important role in regulation of cell proliferation. Recently, a second 
gene that appears to possess ***tumor*** suppression activity ( 
***p53*** ) has been identified on the short arm of chromosome 1 7 
(17p). 

The initial data suggesting a possible ***tumor*** suppressor gene on 
chromosome 17p came from cytogenetic and RFLP studies associating 
loss of 

heterozygosity in the chromosome 17pl3 region with ***tumor*** cells 
and tissues. Since the ***p53*** gene is located in this region it was 
evaluated and found to be frequently or always altered in several types of 
***tumor*** cells. Recently, it was determined that introduction of the 
wild-type ***p53*** gene into NIH3T3 cells will ***inhibit*** 
subsequent malignant transformation. Thus, the preponderance of 
evidence 

now supports the hypothesis that while mutated ***p53*** acts as an 
oncogene, the wild-type ***p53*** gene codes for a ***tumor*** 
suppressor function. The role of balance between oncogenes and 

***tumor*** suppressor genes in control of proliferation is presently an 
active area of investigation. As discussed, introduction of a chromosome 
containing a ***tumor*** suppressor gene will suppress tumorigenicity 
of a malignant cell line, even though that cell line possesses an active 
c-Ha-ras oncogene. Whether or not the level of ***expression*** of an 
activated oncogene is related to tumorigenicity is presently being 
investigated.(ABSTRACT TRUNCATED AT 400 WORDS) 



